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THE SERIES OF ARTICLES which appeared in THE MODERN HOSPITAL 
under the title, “Te Functional Basis of Hospital Planning,” received recognition 
from the editorial committee which annually makes an award for the most 
valuable contribution to the hospital field. By unanimous request of the award 
committee in 1947, a special certificate was given to the Division of Hospital 
Facilities, U. S. Public Health Service, for this series. 

“THERE WAS UNANIMOUS AGREEMENT among members of the committee 
that there articles were of outstanding value,” said Dr. Arthur C. Bachmeyer, 
committee chairman. Awards are made each year on the basis of the original 
contributions which offer the most valuable assistance to the field of hospital 
administration. Standards of judging value include the improvement in hospital 
service that the contribution promises, its practicality and breadth of application. 
Other members of the committee making the awards were Dr. Basil C. MacLean, 
Dr. Robin C. Buerki and Mr. William J. Donnelly. 


INTRODUCTION 


DOCTORS, NURSES AND HOSPITAL ADMIN- 
istrators who have to work in poorly planned or 
inadequate space have one common, heartfelt wish 
that often finds expression as they go about their 
daily duties: “I wish the architect who planned this 
building had put on an orderly’s or nurse’s uniform 
and worked on the floors for a month before he 
made the plans!” 

As concisely as it can be said, that wish tells the 
purpose of the studies presented here—to give archi- 
tects and others concerned in hospital planning and 
construction the same familiarity with hospital func- 
tioning that they would have if they worked on the 
floors—and in the kitchens, boiler room, laundry and 
other hospital departments. Hospital design begins, 
not at the site, or the drawing board, or the confer- 
ence table, but with the hospital tasks to be per- 
formed, and the aim here is to study design and 
building problems at their source, where the operat- 
ing room is simply an extension in space of the 
surgeon’s incision. 

In a very real sense, these studies are the product of 
group thinking. The technical and professional staffs 
of the Public Health Service’s Hospital Facilities 
Division were the core of the group, but its members 
included architects, physicians, nurses, engineers, ad- 
ministrators, dietitians and others all over the country 
whose experience and counsel were sought during 
the preparation of the material. These articles first 
appeared in THE MODERN HospIiTAL in March 1947 
and succeeding months, and they have now been 
brought up to date by the Hospital Facilities Division. 
_ The need for such a study is peculiarly a need of 
our time. Until a few years ago, the planning and 
construction of a hospital was a comparatively iso- 
lated undertaking. If the responsible individuals or 
groups were well advised and fortunate, they got a 
good hospital; if they were ill advised or unfortunate, 
they got a bad hospital. In the latter case, however, 
nobody knew the hospital was bad except the few 
who worked in it, and their criticism was likely to 


be shrugged off as the complaint of the poor work- 
man about his tools. With the rapid development 
of hospital associations, regional planning and public 
financing in recent years, however, hospital planning 
and hospital construction became community-wide 
or area-wide rather than individual projects. Today 
in hundreds of communities throughout the nation, 
earnest groups of citizens—bankers, lawyers, mer- 
chants, doctors, farmers, Mr. and Mrs. Average Citi- 
zen—find themselves responsible for decisions that 
will shape the hospitals to be built in their com- 
munities and hence the medical care their fellow 
citizens will get, possibly for generation to come. The 
studies collected here can help ensure that these deci- 
sions will be in the right focus, so that the hospital 
project will flow in a straight line from conception 
to completion. 

While many groups take part in hospital planning, 
it is the architect who accepts the final responsibility 
when all the words have been spoken. Thus detailed 
studies of hospital design and construction in relation 
to function are an aid to all the interested groups, 
but they are a necessity to the architect. With a bil- 
lion dollars worth of hospital construction in prospect 
for the next few years, some hospitals, inevitably, are 
going to be built whose future doctors, nurses and 
administrators will one day grumble to themselves: 
“I wish the architect who built this building had put 
on an orderly’s or nurse’s uniform and worked on 
the floors before he made his plans!” To produce this 
kind of hospital today, however, the architect must 
wilfully avoid the planning tools that are available 
to him—here and elsewhere. To the extent that 
these tools are being used today, it is assured that 
tomorrow’s hospital workers may move efficiently 
from task to task through the hospital day, and that 
tomorrow’s patients will get better care. 


—ROBERT M. CUNNINGHAM, JR. 


Managing Editor, 
The Modern Hospital 
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A WELL DESIGNED AND WELL CON- 
structed hospital is one of the most complex of mod- 
ern buildings. Its design and construction demand 
the attention of many specialists to ensure the best 
facilities for the care of the patient. 

Better care of the hospital patient is a major ob- 
jective of the National Hospital Program of the Pub- 
lic Health Service. When the program was estab- 
lished in 1946, there was no doubt in the minds of 
medical and hospital authorities that design and con- 
_ struction had not kept pace with advances in scien- 
tific medicine and in methods for the care of patients. 
Accordingly, the Public Health Service enlisted in its 
Division of Hospital Facilities the skills and experi- 
ence of experts in the fields of architecture, engineer- 
ing, medicine, hospital administration, nursing, and 
dietetics. Their task has been to provide for all who 
plan and build hospitals the same high quality of 


technical and consultative assistance that the Public 
Health Service renders in all of its cooperative pro- 
grams for the nation’s health. 

The studies on the design and construction of gen- 
eral hospitals, which are brought together in this 
volume, represent the contributions of the Public 
Health Service’s team of specialists to a long-neg- 
lected field. 

The Public Health Service is proud to present the 
product of its research and planning to a larger public 
than could be reached in the pages of The MODERN 
HOsPITAL. We are grateful to the editors of The 
MODERN HospPiTAav for making this volume avail- 
able. 


—LEONARD A. SCHEELE, 
Surgeon General, 
Public Health Service, Federal Security Agency 
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THE PROBLEM 


THE HISTORY OF A SUCCESSFUL HOSPITAL 
begins long before adequate care is actually available 
to the sick of a community. 

From the initial idea in the mind of an individual 
to fruition in successful ministration to patients, there 
must be coordination of thought, planning and activ- 
ities to produce an institution capable of discharging 
efficiently its primary and secondary functions. The 
primary function is, of course, immediate care of the 
sick patients confined within its walls. Secondary 
phases, necessary to the success of the first, include 
adjunct services, proper utilization of employes and 
facilities, education and research, public goodwill, 
Outpatient service and other general community wel- 
fare activities. 

In planning either a new hospital or the extension 
of existing facilities, the governing board of a hospital 
is faced with the problem of procuring adequate 
technical guidance in both planning and construc- 
tion. Unless such guidance is obtained a new struc- 
ture may fail to embody modern principles of con- 
struction and equipment. Similarly, an extension of 
existing facilities may result in an expanded but 
poorly integrated institution which cannot discharge 
its functions economically or efficiently. 

It is considered highly desirable to engage two 


separate and distinct technical services for the pur- 
pose of judicious planning: that of the architect and 
that of the hospital consultant. 

The architect plans the building and supervises the 
construction. The consultant acts as the executive 
representative of the governing body; he confers with 
and advises the architect on fundamental details of 
planning which affect the utility of the structure for 
its highly specialized purposes. 

The consultant is also concerned with the furnish- 
ings and equipment of the hospital. He assists the 
governing body in the formulation of such organiza- 
tional regulations and administrative procedures as 
may be required by the board. 

It is advisable to have the consultant recommended 
by one of the national accrediting agencies—that is, 
the American Hospital Association or the American 
College of Surgeons. 

Each hospital is a problem unto itself. Local fac- 
tors will have an important influence on the types 
of patients to be treated, facilities furnished, distri- 
bution of services, apportionment of beds and many 
other details of planning and operation. It is im- 
portant to have all details of the program set forth 
in writing as early as possible. These include details 
of planning and operation. 


THE SITE 


SINCE THE HOSPITAL SITE AND ITS CON- 
tours may have an important influence on the plan- 
ning of the structure, the site must be selected before 
the preliminary plans can be started. It is of vital 
importance that the site be selected without prejudice 
and in accordance with certain fundamental and 
generally conceded requirements of a general hospital. 
Minor mistakes in planning may often be corrected, 
but once an institution is erected in an unsuitable 
location, the community has no method of correcting 
the error other than to abandon the whole invest- 
ment. Certain principles concerning the selection of 
a hospital site have been formulated. An attempt 
will be made to enumerate them for the guidance of 
the governing board. 

The task of selecting a suitable site requires the 
services of one familiar with the function of a hos- 
pital, with the character of service the particular 
institution is to render and with general local medical 
conditions. It also requires knowledge of local senti- 
ment concerning various neighborhoods and the 
population trends of the various sections of the 
community. 

The ideal method is to obtain the services of both 
architect and consultant before the site is selected 
and to use their joint knowledge of requirements 
as a guide in selecting the most suitable location. 

The points to be considered in the selection of a 
hospital site follow: 


1. ACCESSIBILITY 


THE ACCESSIBILITY OF THE SITE for ambulant and 
nonambulant patients, visitors, staff members and 
personnel and for the delivery of supplies must be 
considered. The modern hospital designed to handle 
acute cases should be reasonably accessible to the 
center of community activity but located in an uncon- 
gested district so that unnecessary noise and parking 
and traffic problems can be avoided. 

Although it is best to have the hospital situated 
so that it can be reached easily from the industrial 
area of the community, it should not be located too 
close to industries. Inexpensive transportation facil- 
ities for ambulant patients should be available within 
reasonable distance, especially if an outpatient serv- 
ice is to be maintained. However, these facilities 
should not be so close to the hospital that their noise 
would disturb bed patients. 

Consideration must be given to visitors and others 
coming to the hospital by automobile, and first class 
roads should connect the hospital directly with local 
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traffic arteries. Direct improved road connections 
facilitate the transportation of incoming supplies. 


2. PUBLIC UTILITIES 


THE HOSPITAL should be situated near adequate 
sewerage, water, electrical, telephone and gas facil- 
ities. If these utilities are distant from the site, the 
expense of installing extensions and connections may 
be excessive. 

Whenever possible the hospital should be served 
with water from an approved public water supply 


_ system. The site should be readily available to a 


portion of the distribution system having mains of 
adequate size to furnish the quantity of water that 
will be required. Water pressure adequate at maxi- 
mum demand to supply the upper floors of the insti- 
tution without recourse to booster pumps is prefer- 
able, otherwise provision must be made for adequate 
pressure and quality at all times, through the use 
of either booster pumps or elevated storage or both. 
If a booster pump is used, care must be taken that 
the capacity of the pump does not exceed the capacity 
of the line supplying the pump to avoid the creation 
of a below-atmospheric pressure in the line. While 
the quantity of water used in a hospital will vary 
within wide limits, an average figure for the amount 
of water used may be taken as 200 gallons per bed 
per day. However, the supply should be adequate 
to furnish twice this amount on a maximum day. 

If the location is such that a private water supply 
must be developed, available ground water or other 
source of water requires complete and careful study. 
The chemical and bacteriological quality as well as 
the quantity available must be considered. In this 
type of installation a supply that will be satisfactory 
with no treatment is highly desirable. A competent 
sanitary engineer should be retained to advise on 
the sanitary features of the installation and the plans 
should be approved by the state health department. 
The “Public Health Service Drinking Water Stand- 
ards,” the “Sanitation Manual for Public Ground 
Water Supplies” and the “Report of the Joint Com- 
mittee on Rural Water Supply Sanitation” are sug- 
gested as guides to those concerned with such a 
development. 

Sewer levels should be low enough for adequate 
drainage of the lowest floor level of the building 
so that the expense of constant operation of ejectors 
can be avoided. If ejectors are required, a type that 
is flyproof and verminproof is necessary. 


When connection to a municipal sewerage system 
is not practical, facilities must be provided for ade- 
quate treatment and disposal of sewage. Here, again, 
a competent sanitary engineer should be retained 
to advise on the type and degree of treatment to be 
used to design the installation. The plans for all 
new sewage treatment plants or for revision of exist- 
ing plants should be submitted to the state health 
department for review and approval. 

In addition to an adequate water supply with 
sufficient pressure, fire fighting facilities should be 
available in the immediate vicinity. It is also prefer- 
able that the site be located in an area enjoying police 
protection. Streets leading to the hospital require 
sidewalks and adequate lighting. Hard surface roads 
should adjoin the institution on at least one side, 
and preferably on two. 


3. NUISANCES 


THE SITE chosen for the hospital should be free 
from undue noise, such as that emanating from rail- 
roads, freight yards, main traffic arteries, schools and 
children’s playgrounds. It should be remote from 
industrial or topographical conditions which would 
encourage breeding of flies, mosquitoes or other in- 
sects. The site should not be exposed to smoke, foul 
odors or dust, or so located that prevailing winds 
from a nearby industrial development will bring 
smoke or objectionable odors to the hospital. 
Proximity to a cemetery is undesirable for a hospital 
site. Exposure of the building to adjacent fire haz- 
ards is to be considered with these other factors. 

Not only must such nuisances be avoided at the 
time of construction but consideration should also be 
given to any probable future developments of an 
objectionable nature in the immediate area. 





4. ORIENTATION AND EXPOSURE 


THE SITE SHOULD BE CHOSEN with consideration 
for proper orientation of the structure so that every 
patient room will receive sunlight at least during 
part of the day and proper advantage can be taken 
of prevailing winds in the interest of natural ventila- 
tion. The most advantageous orientation will vary 
in different latitudes and in different sections of the 
country, but normally the areas occupied by patients 
in the north Temperate Zone should face the south, 
southeast or southwest. 

An ideal site in northern latitudes would permit 
the placing of the administrative offices, the out- 
patient department and the service departments on 
the northerly and street side of the property and 


SITE 


the nursing areas on the southerly and quiet side 
of the property facing sites which do not promise 
future encroachment. 


5. COST 


THE INITIAL Cost of the site naturally is impor- 
tant, but the total cost, including the expenditures 
required to make the site suitable for a hospital 
structure, must be considered. A site offered as a 
donation may, in the final analysis, be more costly 
than is another apparently high priced plot. 

Foundations, subsoil conditions, grading, drainage, 
landscaping, title clearance, proximity of utilities and 
future maintenance all have bearing on the final cost 
of the plot. In a small community the cost of land 
on the outskirts of the town may be quite low and 


the land may, nevertheless, be accessible and have 


other advantages. In a larger community the out- 
lying districts may be so inaccessible that the insti- 
tution must be located nearer to the center of popula- 
tion, and therefore on more costly land. 


6. DIMENSIONS 


THE DIMENSIONS OF THE SITE will be affected 
by the type of plan adopted. Obviously, a multi- 
story building can be placed on a site smaller than 
that required for a one story building of the same 
capacity. In any case, the plot chosen should allow 
for future expansion of at least 100 per cent in build- 
ing area and still retain attractive grounds and ob- 
viate objectionable appearances of overcrowding. 

Thought may be given to the possibility of sub- 


sequent provision for communicable disease, psy- 


chiatry and other special services. On the other hand, 
too large a site results in costly upkeep. Recreation 
areas are not required for patients of general hos- 
pitals, but some provision is necessary for tennis 
courts and other recreational facilities if nurses or 
interns are to be housed. 

Sufficient space must be available to accommodate 
the various traffic lines coming to the institution and 
ample parking areas must be provided. Some Cities, 
such as Los Angeles, require parking space for one 
automobile for every two patients. The new hospital, 
if at all possible, should be built at some distance 
back from the sidewalk line. Within limits, the 
farther back the building is located, the better. 


7. TOPOGRAPHY 


IDEALLY THE BUILDING is best located on rela- 
tively high ground in order to take advantage of 
natural drainage. The elevation should not be so 
great, however, as to be a handicap to ambulant 
patients who approach on foot. The plot should be 
such that it will permit the patient entrances to be 
close to ground level. A slope toward the rear, so 
that the natural grade will permit basement service 
entrances to be at grade level, will be of considerable 
advantage. 
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SITE 


Subsoil conditions must be investigated to deter- 
mine drainage and soil-bearing properties and 
whether difficulties in excavation may be encountered. 
The outlook from the site should be as unrestricted 
and pleasing as possible. The nature of the adjacent 
areas should be considered. Location opposite a pub- 
lic park, provided the park is not noisy, is advantag- 
eous since it insures against future encroachment 
of unsightly buildings from that direction. 


8. LANDSCAPING 

THE PSYCHOLOGICAL EFFECT of attractive grounds 
on patient welfare, public good will and staff morale 
cannot be overestimated. 


Topography, orientation and many other factors 
related to landscaping make it desirable that the 
matter be placed in the hands of an experienced 
landscape architect who is familiar with local soil, 
weather and plant life. Services of such an individ- 
ual should be available from the beginning to co- 
operate with the architect in assuring the most 
efficient and attractive ground plans. Beauty and 
maintenance costs will be directly affected by care 
in preliminary planning. Common faults in amateur 
landscaping often occur through overplanting, too 
close planting, failure to know soil and drainage con- 
ditions and lack of utilization of attractive materials 
indigenous to the area. 


APPRAISAL FORM FOR COMPARING AVAILABLE SITES 
FOR A HOSPITAL OR HEALTH FACILITY 


This form is suggested as an aid in evaluating the various site features which should be con- 
sidered in determining which of several available sites is most suitable for a new hospital. 








Site A—Location 





Name of Present Owner 


Site B—Location 


Name of Present Owner 


Indicate opposite each item below whether or not the conditions in relation to that item are satisfactory or desirable for each site. 


Site Site 
A B 


Location and Accessibility 


Sufficiently close to center of commu- 
nity served. 


Convenient local transportation facili- 
ties. 


Are organized fire fighting facilities 
available? 


Nuisances 


Objectionable noise, smoke, dust or 
odor in neighborhood. 


Proximity to breeding grounds of flies 
Or mosquitoes, 


Is the site undermined or subject to 
mineral rights? 


Public Utilities at the Site 


Water, including water for fire fight- 
ing. 


Sanitary and storm sewers. 

Electric power (preferably two inde- 
pendent lines to provide auxiliary 
breakdown service). 


Gas service. 
Telephone service. 
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Site Site 
A B 


Topography and Sub-Soil 
Conditions at Site 


High ground to provide natural drain- 
age. 

Rough or rolling terrain requiring ex- 
pensive grading. 

Are there gulleys or watercourses in- 
volving flood hazards? 

Is there any condition such as filled 
ground, rock, quicksand, etc., which 
will make foundations expensive? 


Dimensions of Site SS 


Size sufficient for attractive grounds. 

Space for adequate driveways and 
parking areas. 

Size sufficient for 100% expansion in 
building area. 

Sufficient for private sewage disposal 
if there is no public sewer system. 


Orientation and Exposure 


If patients’ rooms are placed on the 
quiet side, will they also have best 
orientation for sunlight and prevai)- 
ing breeze? 


Cost of Site 


Approximate cost of site. 


Add any unusual expense for site de- 
velopment. 


\ 


a 


aa 
IT IS-OF- UTMOST IMPORTANCE TO REMEM- 


ber that a hospital is more than just a building with 
bedrooms. It is a complicated, highly specialized 
functional structure which must be designed for the 
various facilities, instead of having the facilities forced 
into certain areas because of a desire to produce some 
particular architectural appearance. Such errors result 
in nothing but regrets and censure of the planners 
and builders, with dissatisfied patients, staff and em- 
ployes and excessive operating or remodeling costs. 
It is imperative, therefore, that the architect be fa- 
miliar with hospital functions and that the responsible 
committee should not arbitrarily specify in advance 
the exact type or shape of the structure in a manner 
that handicaps the designer. 

Before any planning is done it is imperative that 
a program containing the requirements of the hospital 
be developed. The program should set down in 
detail the number of beds to be provided, the various 
services to be offered and the requirements of each 
department. This will require complete coopera- 
tion and discussion between the administrator and 
department heads, and the consultant and architect. 

Once the type and size of the institution are deter- 
mined and the site is selected, the architect and con- 
sultant can embark on the actual preparation of the 
plans and specifications for the building. Decisions 
as to what facilities and services are to be supplied 
in the hospital will have to be made by the board of 
trustees and the hospital consultant, guided by the 


-medical advisory council. 


It is advantageous to have a building committee 
from the board of trustees (to include the adminis- 
trator if he has been appointed). This committee 





must be vested with authority to decide on questions 
of planning detail and report regularly to the board. 
There is much to be said in favor of retaining the 
administrator of the hospital early in the procedure, 
so that he may be thoroughly familiar with the plan 
and the reasons for its various features. 

When the board and its technical advisers have 
determined the facilities that will be required and 
the policies to be followed, it becomes necessary to 
translate these general principles into a building 
design. The design should lend itself to proficiency 
of service and be adequate in its provisions for pa- 
tients, flexible in its relationship to fluctuating de- 
mands, economical in cost of construction, operation 
and maintenance, architecturally attractive without 
sacrifice of function and acceptable to the community 
of which it is a part. Fundamental requirements will 
include proper orientation of patient accommodations 
with regard to air, sunlight and quiet, and planning 
for economical and efficient operation and mainte- 
nance. 

The present trend in design is toward a compact, 
multistoried plan, inasmuch as such a structure is 
less expensive to build, operate and maintain. There 
are numerous advantages in a single story plan for 
the small hospital of less than 100 beds, although 
local factors may make this impractical. Whatever 
the plan, provision for future expansion demands 
thoughtful consideration. Non-combustible mate- 
rials should be used in the construction of the build- 
ing. Combustible trim and finishes should be made 
fire-retardant. 

As a guide for the allocation of areas to the various 
functions and services in the hospital, the Hospital 
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Facilities Division has prepared area allocation charts 
which are included in full in a following section. In 
considering the areas shown in these tables, it must 
be borne in mind that while the areas listed represent 
acceptable practice and are based on general experi- 
ence, conditions in specific institutions vary and 
hence the areas specified may be varied within rea- 
sonable limits. 


It is to be noted particularly that the area distri- 


bution charts do not include provision for outpatient 
services or health center facilities, these being re- 
garded as entirely separate from the areas for the in- 
patient services supplied by the hospital. If an out- 
patient service or health center is contemplated, its 
areas must be added to those of the hospital proper. 
The percentage areas given in the charts apply only 
to that portion of the building devoted to inpatient 
service. 

Space for certain functions will be required in all 
general hospitals, namely, administrative, service, 
patient, operating suite, obstetrical suite, laboratory, 
radiology and emergency room areas. A drug room 
will also be required. It may be extremely modest 
with regard to space and equipment or it may include 
provisions for compounding and manufacturing. 

There is a growing demand for physical therapy 
departments in hospitals of all sizes. The amount of 
space and equipment to be devoted to such a unit 
must be determined from local needs and clinical 
practices. An outpatient department may or may not 
be indicated, although most hospitals find that sooner 
' or later such services are necessary if they are to 
fulfill their complete community responsibility. There 
may or may not be provisions for communicable 
disease treatment or psychiatry. 

A health center containing space for clinics, offices 
for health officers, sanitary engineers and public 
health nurses and possibly offices for private physi- 
cians and dentists may or may not be included. It is 
highly desirable to promote coordination of health 
activities. 

Today’s trend is to make the hospital the real 
health center of the community. Because of the 
many possible variations in the needs of individual 
communities, and in the individual specialists avail- 
able for the staff and hence of specialties to be repre- 
sented, it is difficult to designate exact requirements 
that would be applicable to more than one specific 
hospital. Nevertheless, the broad requirements of the 
average small hospital can be outlined with reason- 
able definiteness and will be discussed in detail. 

_ Throughout this text attention has been called to 
the sanitary aspects involved in the construction of 
a hospital and in hospital equipment. Due considera- 


OPPOSITE PAGE: Flow chart shows prin- 
cipal lines of traffic moving into hospital 
and through various hospital departments 


BUILDING 


tion should be given these factors in designing the 
building and specifying equipment. Because of the 
nature of the institution, the inhabitants of a hospital 
are, for the most part, in a weakened condition and 
unusually susceptible to infection. Therefore, every 
possible safeguard must be incorporated in the design 
to reduce the possibility of cross infection. 


TRAFFIC-EXTERIOR 


THROUGHOUT THE PLANNING of the hospital, 
traffic requires careful thought. Besides the various 
complicated lines of traffic within the hospital, traf- 
fic to and from the hospital must be given consid- 
eration. . 

Exterior traffic includes: (1) patients arriving or 
leaving by automobile or ambulance; (2) patients 
arriving or leaving on foot; (3) the visiting public, 
which should have adequate parking space; (4) staff 
members, who should have a convenient parking 
area reserved for their exclusive use, if practicable; 
(5) controlled ingress and egress of employes, with 
proper facilities for parking; (6) delivery of incom- 
ing supplies; (7) removal of the dead in an unob- 
trusive manner; (8) delivery of fuel and removal 
of refuse and ashes if coal is used; (9) outpatient 
traffic if a clinic or health center is contemplated. 

In designing traffic lines to and from the building, 
conflicting or crossing traffic streams should be 
avoided. In order to take care of these traffic lines, 
certain entrances must be provided. The main en- 
trance in most hospitals will receive ambulant in- 
patients arriving on foot or by car; physicians, pro- 
vided that their reserved parking area is convenient 
to that entrance and that their locker room is prop- 
erly located, and visitors. 


An emergency entrance, designed to permit non- 
ambulatory patients to be received from automobiles 
and ambulances, will be required. ‘This entrance 
should lead directly to the emergency suite. 

A third entrance with proper facilities for unload- 
ing will be needed for supplies and should be in close 
proximity to storage areas, elevators and kitchen 
refrigerators. It may also be used for removal of 
refuse. Nonprofessional employes of small hospitals 
may use this entrance if it is adequately controlled, 
but in larger hospitals a separate entrance for such 
employes is generally provided. The locker rooms, 
as well as the employe time and attendance control 
system, should be convenient to this entrance. 

A fourth entrance may be provided for the re- 
moval of bodies. This entrance should be kept locked 
unless it is also to be used as the employe entrance. 

Special provision is necessary for the receipt of 
fuel and removal of ashes. Finally, if there is an out- 
patient department, a separate entrance must be pro- 
vided. In small hospitals it is not considered neces- 
sary to furnish more than one outpatient entrance, 
as separation of different groups of patients may be 
on a schedule basis, with different days or hours 
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assigned to various patient groups. In general, the 
number of hospital exits or entrances should always 
be held to a minimum, especially if they are to be 
unsupervised. 


TRAFFIC-INTERIOR 

WITHIN THE HOSPITAL ate other complicated 
traffic lines to consider. Here some crossing of traffic 
streams is inevitable. Orderly internal traffic is facili- 
tated by correctly relating facilities and services. 

The main traffic streams are: (1) incoming pa- 
tients who must proceed from the admitting and 
social service departments to the patient areas, emer- 
gency room, x-ray department or other services; 
(2) outgoing patients who leave the hospital, usually 
by way of the business office or the social service 
department; (3) interdepartmental patient traffic; 
(4) deceased patients who must be taken direct to 


the mortuary in as unobtrusive a manner as possible; 
(5) visitors, who should be under surveillance to and 
from patient areas and during their entire stay in 
the hospital; (6) staff members, who should be 
routed past the record library and the physicians’ in- 
and-out board; (7) outpatients, if any, who may be 
routed to the laboratory, pharmacy, x-ray, physical 
therapy units or other services in the hospital area 
proper; (8) employes, who must be routed past their 
time control station and locker rooms before being 
allowed in the hospital proper; (9) supplies, foods 
and wastes, which must be as completely separated 
as possible from all patient and visitor traffic. 

No rigid suggestions can be given for isolating 
these various streams of traffic within the hospital, 
but they must be kept under constant consideration 
in laying out areas. As the various services and areas 
are discussed in detail in this text, suggestions will be 
advanced for their most advantageous locations. 





CIRCULATION SPACE 


THE AREA REQUIRED FOR CIRCULATION 
space will vary widely with the type of building and 
the number of stories. Figures suggested for the areas 
of corridors, stairways and elevators in the accom- 
panying area distribution charts are based on build- 
ings of one story for 25 bed hospitals, two stories and 
basement for 50 bed hospitals, three stories and base- 
ment for 100 and 150 bed hospitals and four stories 
and basement for 200 bed hospitals. 


CORRIDORS 


Corripors throughout the hospital should have a 
minimum width of 7 feet 6 inches, and preferably 
8 feet. They require acoustical treatment. Wall finish 
should be smooth and washable and finished in light 
attractive colors. Finished ceiling height will be the 
same as in other areas, 914 feet being desirable, al- 
though a reduced height may be used to provide space 
for ducts, pipes and other facilities above a suspended 
ceiling. In the main kitchen and laundry, 12 foot 
ceilings are considered minimum. 

Knee or elbow controlled lavatories have been rec- 
ommended to be recessed in the corridor of each 
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nursing unit to encourage aseptic technic. Drinking 
fountains are not provided because of the possibility 


of infection. Provision for paper cup dispensers is 


much more acceptable at coolers or lavatories located 
elsewhere than in corridors. An adequate number of 
fire extinguishers should be recessed in the corridor 
walls. 

Lighting should be by ceiling fixtures of simple 
design so as to minimize maintenance costs. Night 
lights and electrical outlets for mobile x-ray work 
and for cleaning machinery should be installed at 
convenient places. Easily visible electric clocks 
should be installed. Call system installations should 
be provided as required. 

Because vacuum outlets or machinery will be re- 
quired in operating rooms and laboratories, consid- 
eration may be given to the installation of master 
vacuum pumps in the mechanical section to supply 
ducts opening into corridors as well. This facilitates 
cleaning and, although the original cost may appear 
excessive, maintenance probably would not exceed 
that of multiple machines. 

Where ramps are required, as in connecting new 


and old buildings or at the ambulance entrance, the 
slope should not exceed 5 per cent. Exits should be 
marked with electric signs. 2 


STAIRWAYS 


THE NUMBER AND LOCATION OF STAIRWAYS are 
usually determined by local ordinance, with due con- 
sideration for traffic demands. At least two widely 
separated stairways should be provided for each multi- 
story building. They should lead directly to the 
exterior of the building or to a safe corridor which 
leads to the exterior. They should be at least 3 feet 
8 inches wide to permit the carrying of stretchers, 
with special caution to ensure sufficient width at 
the turns. Standard treads and risers, without wind- 
ers, are used. It has been found desirable to use 
either terrazzo treads with incorporated abrasive, or 
linoleum or rubber treads with metal nosings and 
abrasive insets. 

Hand rails on both sides, continuous from top to 
bottom, are highly desirable so that it is unnecessary 
to lift the hand over a gap or newel in assisting a 
patient. Railings should be a minimum of 34 inches 
high for safety. Self closing kalamein doors to stairs 
with lighted “exit” signs above are necessary. 


CIRCULATION 
ELEVATORS 


IN THE GROUPING OF ELEVATORS it is preferable 
to have them adjacent to each other rather than wide- 
ly separated. If more than two elevators are provided 
the separation of service and passenger types is desir- 
able. Elevators should have a minimum size of 5 
feet-4 inches by 8 feet in order to take a bed or 
stretcher with attendants and should be equipped 
with dual controls, self leveling devices and all safety 
features. It is advisable to install a telephone in 
each elevator for emergency purposes. 

Elevators need acoustical treatment and resilient 
floor surface material. Doors should have an opening 
of not less than 3 feet 10 inches. Office building and 
apartment house doors are not satisfactory for hos- 
pital usage. It is advisable that elevators.do not open 
directly on a nursing corridor. 

In larger hospitals one car may be designed with 
doors at both ends so that it can be used from a 
service corridor during certain hours and for passen- 
gers at other times of the day. In locating elevators, 
special consideration should be given to the flow of © 
traffic. Multistory hospitals up to 125 beds will re- 
quire a minimum of two elevators and those up to 
200 beds, three elevators. Penthouses should be 
heated and ventilated because extreme temperature 
changes interfere with the operation of automatic 
switches and machinery. 
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ADMINISTRATION 


THE ADMINISTRATIVE OFFICES ARE 
grouped in the area adjoining the main lobby and 
main entrance. Certain subgroupings should be con- 
sidered so that each unit within a subgroup will be 
conveniently located with reference to others. For 
example, the administrator’s office, the director of 
nurses’ office, the general business offices, the secre- 
tary’s office and the toilet facilities for the adminis- 
trative staff form one subgroup of the administrative 
facilities, each unit of which should be convenient 
to every other unit. 

Other subgroups include: the main lobby and wait- 
ing room, the information desk, the cashier’s window 
alcove and the public toilets; the admitting office and 
the social service office; the medical record room and 
that section of the staff room intended for the record 
study, and the staff room, locker room, library and 
conference or board room. 


MAIN LOBBY AND WAITING ROOM 


THE MAIN LOBBY AND WAITING ROOM should be 
convenient to the stairs, corridors and elevators, lead- 
ing to the patient areas, but access to these facilities 
by the public is controlled from the information desk. 
The lobby and waiting room require adequate space 
for seating facilities. 

The lobby should have direct access to the business 
office through the cashier’s window and access to the 
administrator’s office under the control of the informa- 
tion desk. A small retiring room off the main lobby 
is desirable for anxious or bereaved relatives. 

PUBLIC TOILETS. Separate toilets for men and 
women should be convenient to the lobby and wait- 
ing room and, preferably, so located that visitors do 
not have to go beyond the area controlled by the 
information desk to reach them. A single toilet in 
each toilet room will be sufficient except in hospitals 
larger than 200 beds, in which case two toilets will 
be required. 

PUBLIC TELEPHONE. A public telephone, prefer- 
ably in a booth, is provided in the lobby of smaller 
hospitals. In larger hospitals two booths will be 
required. 


INFORMATION AND SWITCHBOARD 


THE INFORMATION DESK is located so as to govern 
public entry to the hospital proper and to the admin- 
istrative offices. In small hospitals the telephone and 
information desk may be combined. 

In larger hospitals it is highly desirable to separate 


telephone and paging service and to restrict the em- 
ploye’s duties, during the day at least, to these com- 
munication services. It is often possible to locate the 
switchboard so that it is separated in the busy hours 
of the day but can be made to serve as the infor- 
mation desk at night by means of a wicket which 
can be opened. In hospitals where the information 
desk and switchboard are not separated, it is advis- 
able to arrange them so as to permit two employes 
to function during visiting hours. The information 
desk should be furnished with the standard informa- 
tion equipment, including the doctors’ in-and-out 
register, the patients’ index and the room register. 

The intercommunicating telephone system should 
connect all work areas and may be entirely automatic. 
The system also serves as a general fire signal. The 
paging control equipment will be adjacent to the 
switchboard. Although short wave radio may offer 
an improvement in the future, at present there are 
three types of such equipment, each of which has 
its advocates. 


Lights have the distinct advantage of silence but 
are objectionable because they cannot be seen from 
every point at which the professional staff or em- 
ployes will be located. The voice annunciator elimi- 
nates this objection and for that reason appears to be 
preferable. However, it must be properly adjusted to 


eliminate raucous noise. Probably the most econom- 


ical and efficient of the three types is the automatic 
system which is combined with the intercommuni- 
cating telephone switchboard and signals by soft 
chimes. Its only objectionable feature is that if the 
chimes are not adjusted to the proper low tone, it is 
irritating to patients. It can be adjusted to a decibel 
rating which is not annoying and yet penetrates to 
rooms and work areas. Inasmuch as this system is 
entirely automatic, the announcer is eliminated. Cer- 
tain numbers of chimes, allocated to various members 
of the staff and employes, are sounded from any tele- 
phone and can be answered from any telephone. This 


system, like the others, should be zoned so that, for 


example, the obstetrical nurse will be paged in her 
work or dining area, but not in the laundry. 

The central radio control panel will also be located 
in the vicinity of the switchboard. Such a system is 
almost a necessity in the hospital today and the build- 
ing should be wired for antennae and ground. Dis- 
tribution circuits will be included in the nurses’ call 
outlets at the patients’ bedsides, where the under- 
pillow type of rubber encased listening devices can 
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be connected. No loud-speakers are indicated unless 
in the kitchen, laundry or other employe work areas 
for convenience and reception of announcements, but 
only if the sound will not be disturbing to patients. 
The central radio panel permits choice of programs, 
records, announcements and control of hours of 
operation. 


ADMITTING OFFICE 

THE ADMITTING OFFICE should be in a quiet loca- 
tion convenient to the main lobby and, preferably, 
adjacent to the social service office, if one is provided. 
In the smallest hospitals, in which the same individ- 
ual may perform both, admitting and social service 
work, one office is sufficient. In larger hospitals a 
separate waiting room for these offices is desirable. 

No examination facilities are required in conjunc- 
tion with the admitting room because it is assumed 
that private patients will have been examined by the 
referring physician and that other patients will have 
been examined in the outpatient department or the 
emergency room. Convenient communication with 
the business and administrative offices and the emer- 
gency room and easy access to the medical record 
room are required. 


BUSINESS OFFICE 


THESE PROVIDE the general office space for the 
clerical staff and equipment, a vault for business 
records and a safe for patients’ valuables. The busi- 
ness office should be arranged with a cashier’s win- 
dow opening from an alcove off the main lobby, but 
with no direct entry from that area. In larger hos- 
pitals it may be desirable to furnish a small private 
office for some members of the business staff, such 
as personnel director, auditor, purchasing agent, credit 
manager and others, but in the small hospital a single 
room may suffice. 


ADMINISTRATOR’S OFFICE 


THE ADMINISTRATOR’S OFFICE should be accessi- 
ble to all other offices but located so as to allow 
privacy. This is usually accomplished by having the 
approach through the secretary’s office, which also 
serves as a waiting room. 

SECRETARY'S OFFICE, This room may be small, 
and preferably located so as to serve as an entry and 
waiting room for the administrator's office. (In 
larger hospitals offices must also be provided for one 
Or more assistant administrators. ) 
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DIRECTOR OF NURSES’ OFFICE 

THE DIRECTOR OF NURSES is provided with office 
space convenient to the administrator’s office and to 
stairs and elevators. The office should be quiet and 
protected from the public. In larger hospitals space 
is provided for assistants and a secretary. 


8 8& 
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MEDICAL SOCIAL SERVICE OFFICE 


IN HOSPITALS OF 100 OR MORE BEDS, a sepatfate 
office for the social service workers is usually required. 
This should be convenient to the admitting office and 
reasonably accessible to the business and administra- 
tive offices and medical record room. When there 
is more than one social worker, provisions for privacy 
in interviewing must be arranged. If an outpatient 
department is contemplated, the social service office 
should be readily accessible from the outpatient wait- 
ing room. In larger hospitals a special office for social 
service interviewing may be furnished in the out- 
patient section. 


MEDICAL RECORD ROOM 


THE MEDICAL RECORD ROOM should be accessible 
from the admitting office and the outpatient depart- 
ment. It may well adjoin and control the entrance 
to the staff lounge and should have convenient access 
to the inactive record storage room below, possibly 
by a spiral staircase. Space should be available either 
in the record room or in the staff room for staff 
members to use while completing their medical 
records and for reviewing microfilmed records if 
that system is contemplated. In larger hospitals it 
may be necessary to provide a pneumatic tube or 
other device to convey records to and from the nurses’ 
stations, admitting room, outpatient department and 
emergency room. 


LIBRARY AND CONFERENCE ROOM 


IN THE LARGER HOSPITALS a separate library and 
conference room should be provided. It is advan- 
tageous if this can adjoin the medical record room, 
thus serving the double purpose of furnishing a con- 
trol for the library books and space for staff members 
to consult records without removing them from the 
control of the medical record librarian. 

The library should have adequate shelving and 
provisions for unbound periodicals. In smaller hos- 
pitals a combination board room, staff conference 
room and medical library may be arranged in con- 
junction with the administrator’s office by the use 
of accordion doors, thus enabling the total space to 
be made available for large meetings. If part of this 
space is used for a library, built-in shelves should be 


provided; if it is used for the conference room, a 
screen and equipment for exhibition of moving pic- 
tures and two built-in x-ray view boxes should be 
installed. 

Library space is required if interns are to be trained 
in the hospital. If it is not furnished as suggested, 
it should be provided for in the staff lounge or in 
a record study adjacent to the record library. 


STAFF LOUNGE AND LOCKER ROOM 
ADEQUATE SPACE must be provided for the com- 
fort of the visiting staff. These facilities include a 
sitting room and private cloakroom,:a bulletin board, 
lockers, telephones, paging outlet, clock, lavatories. 
The location of the physicians’ parking space will 
usually determine which entrance is used. In order to 
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reach the staff room, they preferably will have to 
pass the information desk and the door of the medical 
record room. This arrangement permits efficient in- 
and-out registration and enables the record librarian 
to check on those who are lax about case records. 

Space for staff conferences is needed and the staff 
lounge may be utilized for this purpose unless pro- 
vision has been made for it in the board room, library 
or dining rooms. If so used, double x-ray view boxes 
should be built in. 


PERSONNEL TOILETS 

TOILETS FOR ADMINISTRATIVE PERSONNEL 
should be furnished in a convenient location on 
the main floor. In very small hospitals one toilet 
may suffice, or the public toilets may have to serve. 



































45 


















Information and telephone............ 
Administrator ......... Spee oe Oe peer 180 
I i 115 
Business office(s) .............. Bk RAP 285) 7 
Personnel toilets ...............5008- 90 (2) 
(02 2 IN 180 
BPMCIOPEOR NUFSING © ens oan eee ee eos 130 


Assistant director of nursing..........- 
Staff lounge library and conference 


istela:@ © @ #76 @ @¢-e"@ ¢€ 6 6 oe © 66 G80 6 @ 


Total... 














21 


5104151 
squaryed 
JFPIGS *suowjiedep Bulsunu ayy yo syiun sno 


“eA Oy} Huowe pue suoojy Buisinu 
Ofuo Hulaow syjesy SMOYS JIeYD MO]4 


uayrzTy 
WOl} 












NOILWLS 
SASUON 


13501), SYOLINWE 
d@-Hlvd 
LIVWOL 


AULNWd 13801) ALNILA ONILIVM 


UIHILIVIS | 


IN3IWLVAUL ALLA 







SINSAILVd 





NURSING FACILITIES 


THE DETERMINATION OF THE EXPECTED 
distribution of patients will require a special study in 
each individual instance. Normal expected distribu- 
tion might be seriously affected by the presence in 
the community of a specialty hospital, such as a ma- 
ternity or children’s hospital, or by the presence of 
recognized specialists on the staff of the proposed 
hospital or of other hospitals in the area. 

Studies have indicated that normal distribution of 
patients in general hospitals might be expected to be: 
surgical, 45 to 50 per cent; medical, 20 to 25 per 
cent; obstetrical, 12 to 25 per cent; pediatric (other 
than newborn), 10 per cent; miscellaneous (includ- 
ing eye, ear, nose and throat), 9 to 15 per cent. 

Inasmuch as bassinets for the newborn are not 
included in the hospital bed count, these do not ap- 
pear in the percentages given. Space for bassinets, 
however, is included in the area allotments. Nursery 
facilities for newborn infants (including suspect 
cases) equivalent to approximately 125 per cent of 
the number of maternity beds will be required. 





PATIENT AREAS 


THE BED AREA ALLOTMENT in the tables on page 
28 is intended to include the actual areas occupied 
by patients, whether in one, two or four bed rooms; 
toilets, baths and patients’ room locker or closet space, 
when designed for the use of the room occupants; 
isolation rooms and their attendant individual utility 
areas, and any patients’ rooms in the emergency area. 
The area allotted does not include circulation space. 


The size of the nursing unit is affected by several 
factors including the condition of the patient, the 
number of patients that can be assigned to the nurse 
in charge of the unit and the length of the resulting 
unit. Consideration of these factors usually results 
in a unit of approximately 25 beds. Usually there 
will be one, two and four bed accommodations in 
each nursing unit in order to facilitate nursing serv- 
ice. This makes for the flexibility necessary to group 
patients on a basis of their medical or surgical con- 
ditions. 


In allotting beds, unless there is a definite local 
reason for not doing so, the customary relationship 
is about one third of the beds in one bed rooms, one 
third in two bed rooms and one third in four bed 
rooms. A number of one bed rooms should be 
designed to permit accommodation of two beds in 
emergencies. 

It is not considered feasible to have rooms of more 
than four beds in hospitals of from 50 to 200 beds, 
owing to the impracticability of proper segregation 
of age, sex, race and medical or surgical conditions in 
rooms of larger size. In hospitals of under 50 beds 
the need for this flexibility is greater and it is recom- 
mended that only one bed and two bed rooms be 
provided. 

Each nursing unit will contain patient accommo- 
dations (included in the “bed area”) and those auxil- 
iary nursing facilities required for proper operation. 
The auxiliary facilities required in each nursing unit 
include the nurses’ station, a solarium, two toilets, a 
bath, bedpan rooms, a utility room, flower room, a 
linen closet and a supply closet. Isolation facilities 
should be furnished for each unit but should be 
arranged so as to be available for other patients when 
not needed for isolation. 


In addition to the facilities needed for each nursing 
unit, certain other facilities will be required on each 
floor to serve the nursing units on that floor. These 
will include a visitors’ room, a floor pantry, a stretcher 
closet, attendants’ toilet facilities, a janitor’s closet 
and a treatment room. A special nurses’ lounge may 
be considered if the type of patients expected will 
warrant extensive use of private duty nurses. 

The areas required for these auxiliary facilities are 
not included in the “bed area” space allotment but 
are provided for separately. Those designated for the 
nursing units, however, must be so located within 
each nursing unit as to require maximum travel of 
not more than 80 feet to serve patients, and those 
designated for floors must be centrally located on 
each floor. 

As far as practicable, patient accommodations in 
the various units should be oriented for sun, ventila- 
tion and quiet and the service facilities should be 
relegated to less desirable locations. In multistory 
buildings, it is of major importance that service facili- 
ties requiring plumbing or venting be so arranged 
that they are over each other on successive floors so 
that ducts, piping and stacks can be held to the 
minimum requirements. 
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Throughout the patient areas efficiency of opera- 
tion, economy of space and the comfort of the pa- 
tient are primary considerations. Besides the use of 
acoustical treatment in areas where noise is expected, 
structural methods should be used which tend to 
eliminate sound transmission through floors and walls. 

Friction hinges or other devices should be used to 
prevent the slamming of doors. 

Most room details show patients’ room doors open- 
ing in toward the bed, giving increased privacy. In 
some institutions, however, such privacy may not be 
of major importance and some administrators have 
questioned whether this advantage is greater than 
that of having the door more out of the way of fix- 
tures and traffic and of inducing better air circulation 
over the bed. This is accomplished by hanging the 
door from the opposite side. 

Doors should be of the flush type and in patient 
areas should allow a full opening of 3 feet 10 inches 
in order that beds may pass through. Even with this 
width, doors should be hung on offset hinges or the 
hinge edge should be protected by a metal strip or 
otherwise. 

Arm pulls, with hooks pointing downward, are 
used on patients’ room doors. Vision panels are in- 
dicated in isolation and psychiatric rooms and in all 
double acting doors. The latter also need push and 
kick plates. 

Even with the rapidly increasing use of artificial 
lighting and air conditioning, natural ventilation and 
lighting will be required for many years, for both 
psychological and financial reasons. While exact win- 
dow area requirements will vary with climate, build- 
ing and window design, average requirements will 
be 1 foot of window area to each 3 or 4 square feet 
of floor space. Space from the top of the window to 
the ceiling should not exceed 12 inches. 


Sill height of not more than 3 feet is recommended 


to permit an outside view from the patient’s bed. The 
sill must be of substantial material inasmuch as it is 
common practice to place such items as flowers on it, 
and for this reason, as well as for protection from the 
elements, it should be able to withstand water, acids, 
stains and other damage. 

Double hung sash permit only 50 per cent actual 
Opening but are the least expensive. Triple hung 
sash give two thirds opening and are quite flexible; 
like the double sash, they are easily screened. Case- 
ment windows offer 100 per cent actual opening but 
make circulation difficult to control. 


Projected sash, with upper sash swinging out, with 
inside screening, and the lower sash swinging in, 
with outside screening, apparently offer most promise 
for the development of a satisfactory hospital win- 
dow. Usually a fixed center section is used with 
these. When partially opened this combination offers 
protection from drafts and the elements. The prin- 
cipal objection is the difficulty in controlling the up- 
per section. 
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Larger glass sections provide for easier cleaning. 
The type of window installation will establish the 
best treatment for light control. Common roller 
shades are not particularly satisfactory. Continuous 
track curtains give horizontal but not vertical light 
control. Venetian blinds have the advantage of ap- 
pearance and control but are difficult to use with a 
sash opening in. : 

Arranging the beds parallel to exterior walls and 
windows obviates glare or window light or the un- 
desirability of the patients’ facing an interior wall 
with no opportunity to look out of the window. 
Satin finish hardware to prevent glare is suggested. 

Use of soiled linen chutes is, at present, a contro- 
versial subject. If used, the chute should be installed 
in a convenient central location. It should be 24 
inches in diameter, large enough to take a soiled linen 
bag. 

In larger hospitals, small floor laboratories are 
desirable on each floor for use by interns and resi- 
dents. 

Lighting in patients’ rooms should be indirect. 
Ceiling lights should not be used. Reading lights, 
nurses’ call, electric and radio receptacles for each 
bed and a night light, which is so located as not to 
be directly visible to the recumbent patient and which 
can be switched on from the doorway, should be 
provided. All switches should be of the silent type. 


ONE BED ROOM 

ONE BED ROOMS SHOULD BE FURNISHED with a 
lavatory with knee or elbow controlled valves and 
gooseneck spout and may have a small toilet room 
with a silent water closet equipped with a device for 
emptying, flushing and cleaning the patient’s individ- 
ual bedpan. A few one bed rooms should be equipped 
with baths, as there will be a need for such so-called 
luxury suites. The furnishing of a private bath for 
each room, however, is regarded as unnecessary, al- 
though as many private toilets as funds and space | 
will allow constitute a convenience for many patients 
and a saving in nursing time. For safety, it is not 
considered advisable to place showers over tubs for 
use by patients. In place of tubs, showers will be 
used in the maternity section. 

It is advantageous to furnish at least one of the 
one bed rooms in each nursing unit with acoustical 
treatment for use as a quiet room, selecting a room 
located away from traffic and the noise of utility 
facilities. It is desirable to have a view window to a 
quiet room from the corridor, so that the nurse can 
observe the patient without entering the room. If 
this is installed, a draw curtain should be provided so 
that privacy can be obtained when required. 

Whenever possible, one bed rooms should be of 
such size as to accommodate two beds in emergencies, 
thus furnishing flexibility in the capacity of the hos- 


pital. Because these rooms may be used for two beds 
in such emergencies, the wall outlet for nurses’ call 
should be equipped for two signal cords and so 
located as to be accessible to both beds. Two clothes 
lockers or closets should be installed so they will be 
available for two patients. These lockers, with the 
lavatory, may be on the corridor wall or, if space 
permits, recessed between rooms. 

The minimum floor area for any room should be 
not less than 125 square feet. The suggested mini- 
mum width for any room intended for patients’ use 
is 11 feet 6 inches. Furnishing of dressers, as is usual- 
ly desirable, will require an increase of this figure 
to at least 12 feet. 


TWO BED ROOM 

TWO BED ROOMS should be provided with cubicle 
curtains but otherwise should be similar to the one 
bed rooms. A lavatory with knee or elbow operated 
valves and gooseneck spout should be provided near 
the door in each room; it should be so situated that 
a person using it will not be struck by the opening 
door if the door is hung on that side. The floor area 
should not be less than 160 square feet. 


FOUR BED ROOM 


IN THE SMALL HOSPITAL, and in any general 
hospital, desirable flexibility is not possible if rooms 
exceed four bed capacity. Four bed rooms are similar 
to the two bed room discussed, including cubicle cur- 
tains and a lavatory. Floor area should not be less 
than 320 square feet. 


CHILDREN’S UNIT 


THERE WILL NORMALLY BE NO OCCASION for a 
separate pediatric unit in small hospitals, as these 
cases will be cared for in one or two bed rooms. 

In large hospitals, where the patient load permits, 
rooms should be arranged especially for the care of 
children. This arrangement will be similar to that 
in one and two bed rooms except that it is desirable 
to have fixed partitions between the beds and curtain 
closure of the cubicles. Partitions should be 7 feet 
high with shatterproof glass above the height of mat- 
tress (36 inches). Cubicles are best planned to receive 
adult beds as these are used often. Hence, partitions 
should extend 7 feet from the wall; projecting cur- 
tain rods will then permit a 2 foot working space 
between the foot of the bed and the curtain. 

Glazed (above mattress level) partitions between 
rooms and on the corridor side are advisable for 
improved nursing control. These, with cubicle par- 
titions, require draw curtains. Appearance and sani- 
tation are improved if recessed curtain lockers are 
built in. This recess may be a simple cove or may 

be provided with a door, 
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Individual toy storage space in each room is neces- 
sary. A junior size toilet, lavatory and elevated bath- 
tub may be considered. A free standing tub, acces- 
sible from all sides, is desirable. Water controls should 
be located outside the reach of the child in the tub. 

It is desirable that a play space be provided. A 
solarium with an adjacent sun deck is preferable 
for this purpose. 


ISOLATION UNIT 


STRICTLY SPEAKING, ANY PATIENT’S ROOM should 
be considered as an isolation unit. Many patients are 
admitted with specific complaints, in addition to 
which there is often, at least initially, an unrecog- 
nized communicable disease. For this reason proper 
aseptic technic cannot be overemphasized; it must 
never be relaxed, and every possible barrier must be 
placed to ensure against cross infections, with par- 
ticular stress on the human element in routine pro- 
cedures. 

Therefore, one bed rooms designed for use by 
known infectious or communicable disease patients, 
or for patients under observation, will require sepa- 
rate utility room facilities. If these rooms are arranged 
in pairs, a single subutility room may be designed to 
be used for both rooms. ‘These subutility rooms 
should be equipped with a sink with drainboard and 
a utensil sterilizer but they will require no other fixed 
equipment. 

Each isolation room should have a lavatory with 
knee action control, a hook strip for gowns near the 
corridor door and an individual toilet with bedpan 
flushing attachment. These rooms are intended for 
use as ofdinary rooms when not required for isola- 
tion. It is advisable to locate these rooms either at 
the end of a corridor or off a subcorridor. Placing of 
one bed rooms on the opposing side of the corridor 
will permit additional isolation beds if needed, all to 
be served by the subutility room. Special communi- 
cable disease hospitals are not included in these 
discussions. 


PSYCHIATRIC ROOM 

IN THE PAST, facilities in general hospitals for. psy- 
chiatric patients have been most inadequate or en- 
tirely absent. However, the trend toward improved 
care of such patients makes it imperative for general 
hospitals to provide modern diagnostic and temporary 
observation facilities. 

In every general hospital at least one room should 
be available for such patients. One of the isolation 
rooms may be designed for this purpose. The win- 
dows should be of the detention type with shatter- 
proof glass and openings restricted to 5 inches in one 
direction. The door of this room should open out, 
be capable of being locked from the outside only 


25 


NURSING 


and have no hardware on the inside. A covered view 
window constructed of heavy shatterproof glass is 
provided in the door. 

For complete safety for the occasional violent 
patient, there should be an inner metal screen guard, 
either recessed to pull in front of the glass window, 
or portable and capable of being locked into the 
window recess. The room should have enclosed 
radiators, flush lighting fixtures with shatterproof 
glass, no exposed piping and no plumbing fixtures. 

Electric switches should be located in the corridor 
outside of the room. There should be an amply pro- 
tected night light. Heat should be thermostatically 
controlled from the corridor. Acoustical treatment 
for the room is recommended. A private toilet with 
tub on a pedestal for hydrotherapy is considered 
desirable. This room would be available for regular 
patients when not required for psychiatric patients. 

A more comprehensive psychiatric program will 
require more extensive planning and design. 


TREATMENT ROOM 


TREATMENT ROOMS ate necessary on each patient 
floor. They should be acoustically treated and 
equipped with instrument sterilizer, supply cupboard, 
bulletin board, instrument cabinet, nurses’ call, clock, 
special lighting equipment, liquid soap dispenser and 
a combination instrument and scrub sink with goose- 
neck spout and knee or elbow control. Space is pro- 
vided for an examination table and a waste container. 
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NURSES’ STATION 


A NURSES’ STATION IS NECESSARY for each nutrs- 
ing unit and should be situated to save as many steps 
as possible for the nurses. It should be open to the 
corridor with, perhaps, counter or rail separation from 
the corridor. These stations should preferably be 
located in the center of the nursing unit and if pos- 
sible where visitor entry by stairs and elevators can 
be controlled. 

In large hospitals where there is more than one 
nursing unit to a floor, the nurses’ station will be 
centrally located in the nursing unit and a floor super- 
visors’ station will command the visitor entry. The 
nurses’ station will have space provided for a chart 
desk and rack as well as for an extra desk for the use 
of nurses and interns in writing up charts. On private 
room floors where special duty nurses are employed, 
additional desk space may be required. 

The station will be equipped with a nurses’ call 
annunciator; a medicine cabinet with separate locked 
section for narcotics; other cabinet space; small in- 
strument sterilizer; an acid resistant sink below the 
medicine cabinet, having a gooseneck spout for hot 
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and cold water with knee or elbow control; clock; 
bulletin board; toilet; intercommunicating telephone. 
Acoustical treatment is necessary. In large hospitals 
that are provided with pneumatic tube systems, con- 
nection with the medical record room may be sup- 
plied. Also, in large hospitals, a dumbwaiter to the 
central supply room may also be desirable. 


The nurses’ call system installed consists of a signal 
cord for each bed connected with a dome light over 
the patient’s door and an annunciator at the nurses’ 
station. A dome light and buzzer should be located” 
in the floor pantry and the utility room. In addition, 
a dome light is placed at corridor intersections. Reset 
of buttons should be only at the bedside. 


Two way telephone connections or microphone and 
speaker, in lieu of the conventional nurses’ call, have 
proved very satisfactory where they have been in- 
stalled and are not excessively expensive. 
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CONSULTATION ROOM 


ON EACH FLOOR it has been found highly desirable 
to have a small room to serve as an office for the 
intern or resident physician, and to which attending 
staff members can retire for consultation, teaching 
and conferences with physicians, patients or patients’ 
families. Such a room would require space for a desk, 
chairs, bookcase, locker, lavatory and house tele- 
phone and blackboard when used for teaching. 


UTILITY ROOM 


THE UTILITY ROOM should be centrally located in 
each nursing unit. This room requires ample cup- 
board and counter space, instrument and utensil ster- 
ilizers, utensil cabinet, clinical sink and double com- 
partment laundry tray fitted with drainboard and 
gooseneck hot and cold water supply with elbow or 
knee control. 


Space will be required for a crushed-ice box for 
nonbeverage ice, and a hot plate. It is preferable in 
planning the utility room to provide a separate area 
for the preparation of treatment trays and another 
for the cleaning of nursing supplies and equipment. 
Locked cabinet space is provided here for bichloride 
of mercury, phenol or other poisons not kept in the 
nurses’ station. 


It should be noted that the utility room suggested 
is not intended for bedpan cleansing or sterilization 
or for the sterilization of such supplies as are expected 
to be furnished by the central supply room. Acous- 
tical treatment of this room is necessary. A 3 foot 
4 inch door with vision panel is ample. 





FLOOR PANTRY 


IF CENTRAL TRAY SERVICE IS USED, the floor pan- 
tries will have only minimal equipment and will not 
need to be equipped for setting up trays. They will, 
however, require space for a refrigerator of from 6 
to 8 cubic foot capacity; an ice chest or ice cube 
machine; a gas or electric hot plate, and a toaster. 

Cupboard space, a work counter and a sink with 
drainboard are necessary. The floor pantries need 
acoustical treatment, bulletin board, clock, intercom- 
municating telephone and vision panel in door. They 
should be so located as to permit dumbwaiter service 
from the main kitchen. 

If decentralized tray or bulk food service is con- 
templated, a larger area than that suggested in the 
accompanying area tables, and additional equipment, 
will be required as outlined under Dietary Depart- 
ment. 


ui! 
ma 


—_a— 
C4) 


SOLARIUM 


A SOLARIUM at the end of each patients’ wing is 
highly desirable. It should be so arranged as to be 
available for utilization as bed space in emergencies. 
In order to accomplish this purpose a lavatory and 
nurses’ call and convenience outlets should be in- 
stalled. When the solarium is not being used for 
bed space it becomes a desirable therapeutic adjunct 
for the convalescent patient. 


VISITORS’ ROOM 


A VISITORS’ ROOM FOR EACH FLOOR is highly de- 
sirable. It should be located close to stairs and ele- 
vators and should be under control of the nurses’ 
station. In larger hospitals in which the maternity 
service is heavy, it is considered good practice to pro- 
vide a special waiting room for prospective fathers. 
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Such rooms should be provided with a public tele- 
phone and acoustical treatment. Convenient toilets 
and lavatories are desirable. 


FLOWER ROOM 


SPACE SHOULD BE PROVIDED for a much needed 
workroom for the handling of flowers. This feature 
has been too often omitted in hospitals, which creates 
a definite problem for receiving, cutting, arranging of 
flowers, refilling vases, night or cleaning period stor- 
age of flowers and related functions often improperly 
handled in the utility room. The room should have 
a 36 inch high work counter with recessed sink, open 
shelves above and below for vase storage and space 
for waste receptacle. Larger hospitals may wish to 
provide refrigeration in this area. 





ALE 
TOILET, BEDPAN AND 
BATHROOM UNIT 


EACH NURSING UNIT will be furnished with cen- 
trally located toilet, bedpan and bathroom unit. 

The toilet rooms are arranged with doors opening 
out and may be provided with a nurses’ call button. 
At least two separate patients’ toilets should be pro- 
vided for each 25 bed nursing unit. Knee or elbow 
operated lavatories should be provided in toilet rooms, 
with mirror, glass shelf, paper towel and paper cup 
holders. A special dental lavatory for brushing of 
teeth is desirable. Acoustical treatment is advan- 
tageous in toilets. Inasmuch as separate bedpan units 
are to be supplied, facilities for disposal and bedpan 
washing should not be required in the toilet rooms. 

The bedpan unit should have a bedpan washer 
and disinfector; a knee or elbow controlled clinical 
sink; bulletin board; recessed cabinet for specimen 
containers, and work counter. As individual bed- 
pans and urinals are supplied, no rack is included in 
this room. A minimum of one bedpan unit should 
be provided for each nursing unit. 

The bathroom should be provided with a tub but 
no shower over the tub because of danger to patients. 
Stall showers may be desirable and will be required 
in the maternity and isolation units. A rod for dry- 
ing rubber sheeting may be installed. One bath in 
addition to any private facilities should be provided 
for each nursing unit. 
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NURSING 
CLOSETS 


ONE LINEN AND ONE SUPPLY CLOSET will usual- 
ly be required for each nursing unit. One stretcher 
closet and one janitor’s closet on a floor will usually 
be sufficient. 

The stretcher closet, which is more desirable than 
an alcove, should be arranged to accommodate at 
least one stretcher and one wheel chair. A cupboard 
with shelving may be installed above the level of the 
stretchers and wheel chairs for additional storage 
space. 

A small linen closet will suffice in each nursing 


(Nursing units) (a) 
Bed area (includes room clothes lockers 
and private room toilets and baths)... 


Treatment rooms 
Solariums 


Utility rooms 

Sub-utility rooms 

Floor pantries (central tray service, used) 
Closets (stretcher, linen, storage, janitor) 
Flower rooms 


unit where a central linen room is proposed; hence, 
the individual linen closets need only be large enough 
to accommodate one day’s supply of linen for the 
unit. Shelving should be provided in the linen and 
supply closets. 

The janitor’s closet should be a minimum of 5 feet 
deep and equipped with a janitor’s receptor, hangers 
for mops and brooms and shelving for cleaning 


materials. 


All closets should be provided with lights, prefer- 
ably of the automatic type. 


must be assured in all such areas. 


2 nursing 
units 


965 (2) 
130 (1) 
365 (2) 
300 

(4 T) 

(2 B) 
(4 BP) 
380 (2) 
120 (2) 
250 (2) 


4 nursing 
units 


8 nursing 
units 


6 nursing 
units 


17,870 
(150) 


23,830 
(200) 
760 (4) 
3,865 (8) 
520 (4) 
1,460 (8) 
1,200 
(16 T) 
(8 B) 
(16 BP) 


(a) Each nursing unit to comprise approximately 25 patient beds, distributed about private 
room beds, 13 semi-private room beds, and 3 ward beds. 
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Adequate ventilation 
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SURGICAL FACILITIES 


IT IS IMPORTANT THAT THE OPERATING 
suite be completely isolated from the rest of the 
hospital and so located that there will be no traffic 
through it. Hence, it should be located either on a 
separate floor or in a separate wing with convenient 
access by elevators to all patient floors. 

Approximately one half of the patients admitted 
to a general hospital require surgery. Inasmuch as 
approximately 3600 patients would be admitted an- 
nually, an average of 10 each day, the average 100 
bed hospital will need facilities for from three to 
five operations daily. 

It is improbable that a particular operating room 
would be used more than an average of twice daily. 
Preparation of the room, performance of the opera- 
tion and cleaning processes would require an average 
of three hours, and most surgeons prefer operating 
only in the morning hours. The latter practice would 
be difficult to change because surgeons prefer office 
hours that coincide in order to be available for con- 
sultation work and other commitments. The problem 
does not arise, of course, in hospitals with full time 
surgical staffs, such as are found in service institu- 
tions or in some cooperative enterprises with salaried 
staffs. 

Hence, the average 100 bed hospital will require 
three operating rooms (two major and one minor), 


one cystoscopic and one fracture room. Aside from 


the exceptional circumstances already discussed, as the 
hospital increases in size, one major operating room 
will be necessary for each additional 50 beds. It must 
be noted, however, that for the very large hos- 
pital a close analysis of types of patients is indicated, 
as a shift in percentages or emphasis upon another 
type of patient will materially affect requirements. 

Even in the small hospital there should be a mini- 
mum of one major and one minor operating room. 
In very small hospitals, it may be impossible to pro- 
vide more than one operating room. 


OPERATING ROOMS 


OPERATING ROOMS may be arranged in pairs, 
with scrub-up and substerilization facilities between 
each pair. Orientation of operating rooms is not im- 
portant because artificial light will be used. Glass 
skylights and large windows for north light are no 
longer considered necessary. 

- Unless the institution is a teaching hospital, obser- 
vation galleries will not be required. When they are 
supplied, access should be other than through the 


operating room. Glass separation from the operating 
area is usually indicated. 

Air conditioning is recommended, and equipment 
should be such as to maintain an 80° F. tempera- 
ture in winter and a minimum of 55 per cent rela- 
tive humidity with mo recirculation of air. In smaller 
hospitals, explosionproof unit air conditioning may 
be used. 

The desirable minimum size for operating rooms 
is 18 by 15 feet. Sufficient space is needed for the 
operating table, instrument and dressing tables, anes- 
thetist’s table, anesthesia apparatus, basin stands, © 
stools and foot stools, sponge rack, drum stand and 
container for soiled dressings. Open or closed shelv- 
ing for sutures, solutions, trays and other material 
necessary for use during operative procedures may be 
built in or movable, but instruments, packs and sup- 
plies are not stored in this room in intervening 
periods. Equipment includes overhead, portable and 
emergency lights; clocks with sweep second hands; 
explosionproof emergency nurses’ call; suction ap- 
paratus, and an explosionproof double view box in 
a built-in wall unit. 

One operating room should be equipped with light- 
proof shades for special eye or other darkroom sur- 
gery. Unless a special orthopedic room is furnished, 
either one of the operating rooms or the emergency 
room should have a plaster sink. 

Special provision is necessary to guard against 
explosion hazards in all areas where anesthetic gases 
are used or stored and in adjacent corridors and areas 
designated as hazardous locations by the National 
Fire Protective Association. Floors should be elec- 
trically conductive. Electrical equipment, switches 
and wiring should be of explosionproof construction. 
Light bulbs should be guarded. All electrical outlets 
should be at least 2 feet above the floor. All operat- 
ing room area walls should have non-glare tile to 
a minimum height of 6 feet and preferably to the 
ceiling. 


CYSTOSCOPIC ROOM 


THIS ROOM, if installed, may be provided for in 
the operating suite area where continuous surgical 
supervision can be given. While it is preferred to 
have a cystoscopy table with the x-ray tube mounted 
directly on it, mobile x-ray apparatus may be used. 
The room should be designed and equipped so as 
to be available for other special services. A connect- 
ing toilet should be provided. 
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FRACTURE ROOM 


IN HOSPITALS OF 100 BEDS or mote a special 
fracture room is needed. This may be in the emer- 
gency area or surgical suite, the latter being prefer- 
able. Fixed equipment includes a stainless steel work 
counter for use by the surgeon in preparing plaster 
applications. Adjacent to this is a plaster sink with 
plaster trap. Ceiling lighting fixture, wall electrical 
outlets and built-in double x-ray view boxes are 
necessary. Fixtures must be explosionproof as anes- 
thetic gases will be used. Lightproof shades are re- 
quired. A door with a minimum width of 4 feet 6 
inches and preferably 5 feet, will permit passage of 
a stretcher with a patient having extended traction 
of a limb. The door should be lightproofed. 

SPLINT AND PLASTER CLOSETS. It is desirable to 
have a splint closet and a plaster closet connecting 
with the fracture room. The former requires only 
shelves, 18 inches wide, on two sides, and two rows 
of staggered 34 by 12 inch dowels. The plaster closet 
contains a 36 inch high stainless steel counter, a 
plaster drawer and bin beneath and at least three 
12 inch shelves above. 





- SUBSTERILIZING ROOMS 

ADJUNCT STERILIZATION FACILITIES will ordi- 
narily be located between each pair of operating 
rooms. Direct access from each operating room and 
the corridor is desirable. The facilities include a 
small high pressure, high speed instrument sterilizer, 
hot and cold sterile water supply (unless sterile water 
in flasks is supplied from the central sterilizing 
room), instrument sink, counter space and clock. The 
water sterilizers and pressure sterilizer should prefer- 
ably be built-in, with access for servicing provided. 
No storage space is required. A blanket warmer may 
be desired but indications are that the electrically 
heated blanket will replace this item. 


SCRUB-UP FACILITIES 


A MINIMUM OF THREE SINKS to be used for 
scrub-up should be supplied for each pair of operat- 
ing rooms. The sinks should have gooseneck or other 
high outlet, hot and cold water supply controlled 
by knee valves, liquid soap and alcohol dispensers 
and a glass shelf. Glass view windows between the 
scrub-up sink area and operating rooms are advan- 
tageous. A clock should be placed in easy view. 
Individual elapsed time fixtures over each sink are 
sometimes provided. 


SURGICAL 
CLEAN-UP ROOM 


ONE CLEAN-UP ROOM for the surgical area is 
sufficient. It should be located close to the operat- 
ing rooms and furnished with a rim-flushing service 
sink, work counter, a small cabinet below counter for 
storage of cleaning materials, a double compartment 


laundry tray with drainboards and wringer and a 
bulletin board. 





LABORATORY 


IN HOSPITALS OF 100 OR MORE BEDS, a small 
space may be required for frozen section examina- 
tion. The space may have fixed equipment, or a 
portable truck with necessary equipment may be 
brought from the main laboratory. In addition to 
equipment for frozen sections, a small sink and work 
counter may be provided. 


DARKROOM 

THIS DARKROOM, if required, is furnished for spot 
development of films from the fracture and cysto- 
scopic rooms. It should be equipped with a small 
complete developing tank unit, film storage box, 
lightproofing, refrigerated water supply and sink 
sufficient for the’ service for which the room is in- 
tended. Lightproof louvers or an exhaust fan should 
be provided for ventilation. 


INSTRUMENT ROOM 


IN THE VERY SMALL HOSPITAL, a separate instru- 
ment room may not be required, as built-in cabinets 
in the corridor or central supply room usually are 
sufficient. In hospitals of 100 or more beds, a spe- 
cial instrument room is almost a necessity, the 
minimum width being 8 feet and the area, about 150 
square feet. For each additional operating room, 
from 30 to 50 square feet should be added. 

Cabinets with glass doors, 7 feet high, are needed 
on each side for the bay depth. Cabinet doors re- 
quire locks, as surgeons often leave private instru- 
ments in the cabinets. For this reason it is desirable 
to have several small units for individual use. These 
cabinets, like all others, should be recessed wherever 
possible. The aisle between cabinets must be of 
sufficient width to permit passage of a cart. 

Adjustable glass shelving not more than 15 inches 
deep is used. By leaving at least one half inch space 
at front and back of the shelf, needed circulation of 
air is obtained. Also, placing a small light within 
the cabinet eliminates humidity and possible rusting 
of susceptible instruments. 
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ANESTHESIA EQUIPMENT ROOM 

A SPECIAL FIREPROOF ROOM is necessary for the 
storage of ether, anesthetic gases and anesthesia 
equipment. This room should be convenient to the 
operating rooms but should open to the corridor. 
It requires outside ventilation, either natural or arti- 
ficial, and other specifications to comply with local 
fire ordinances. Radiators should be omitted. A small 
amount of shelving is needed. This room should 
have explosionproof switches and equipment and 
conductive flooring. 


DOCTORS’ LOCKER ROOM 


THE DOCTORS’ LOCKER ROOM is best situated at 
the entrance of the surgical suite. It should be attrac- 
tively furnished with tables and chairs. Also needed 
are clock, bulletin board, intercommunicating tele- 
phone and individual lockers. A small space may be 
provided for writing or dictating records by dictating 
machine if the staff members so desire. Adjoining 
should be the shower, toilet and lavatory facilities 
with paper cup and paper towel holders. Acoustical 
treatment is recommended. 


NURSES’ LOCKER ROOM 

‘THE NURSES’ LOCKER ROOM may be within the 
surgical suite, inasmuch as the nurses will not be in 
street clothes when they arrive. It should have lock- 
ers and shower, toilet and lavatory facilities in the 
small hospital and may have space for a table, couch 
and chairs in the larger hospitals. A bulletin board 
will also be installed here with a clock and nurses’ 
call indicator. 


SURGICAL SUPERVISOR’S OFFICE 

IN THE SMALL HOSPITAL, desk space in the central 
supply room may be set aside for the surgical super- 
visor. In the larger*hospitals, a separate office will 
be required. This office should be so placed as to 
control the department and should preferably have a 
glass partition on the corridor side. A bulletin board, 
intercommunicating telephone, clock and nurses’ call 
indicator will be supplied in this office. A drug 
cabinet for emergency drugs may be installed. In 
larger hospitals, additional space may be provided 
for a medical stenographer to whom surgeons may 
dictate surgical notes. 


CLOSETS 


STRETCHER CLOSET. A stretcher closet to accom- 


modate one stretcher for each major operating room 
is necessary. 
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STORAGE CLOSET. This storage closet is intended 
for extra operating room equipment and attachments. 
Shelving should be provided with the lowest shelf 
not less than 4 feet above the floor. This permits 


. heavy equipment to be stored below the shelving. 


JANITOR’s CLOSET. Whether or not there is a 
janitor’s closet elsewhere on the floor, a janitor’s 
closet should be furnished in the operating suite area. 
This should be provided with a receptor and have 
space for a small mop truck. 


CORRIDOR 

A SPECIAL BLACKBOARD for scheduling operations 
should be installed in the corridor, in addition to a 
standard bulletin board. Telephones may be needed. 
Fire extinguishers should be recessed in the wall in 
this area. 


CENTRAL SUPPLY FACILITIES 


THE ARRANGEMENTS SUGGESTED for the surgical 
facilities include space for central supply service 
because, in the size hospital considered here, this 
activity is usually within the area and supervised by 
the surgical department. In larger hospitals, the cen- 
tral supply may be an independent department. 

Central supply service concentrates in one location 
the facilities for the care and assembling of instru- 
ments, packs, equipment and clinical supplies, with 
sterilization, if indicated, storage and distribution as 
required to all hospital departments. This permits a 
saving of equipment, supplies and effort with in- 
creased general efficiency and a higher standard of 
work by skilled personnel. 

Location at the entrance of the operating suite is 
recommended. This is usually a central location with 
respect to the other departments to be served and 
permits the operating room nursing staff to assist 
in the preparation of supplies. Access from the cor- 
ridor outside the operating suite will be required for 
transfer of supplies. A door from the operating cor- 
ridor to the sterile supply section may be provided. 

Dumbwaiter connections between the central sup- 
ply room and other floors is suggested to reduce 
traffic to the surgical floor. | 

CENTRAL STERILIZING AND SUPPLY ROOM. 
Space in the sterilizing room is divided into three 
distinct areas, which may or may not be physically 
separated: (1) work areas for receiving and clean- 
ing unsterile material and for assembling packs; (2) 
sterilizing area for sterilizing supplies; (3) sterile 
supply area for storage and issuing of sterile supplies. 
It is more desirable that the sterile supply area be 
a separate room, if possible. | 

The work area requires sinks and drainboards, 
work counters, cart space below the counter, cup- 


boards for unsterile supplies, facilities for drying and 
powdering gloves and a work table. A clock, inter- 
communciating telephone, nurses’ call and bulletin 
board should be provided. 

Two pressure sterilizers and a water still should 
be provided in the sterilizing area. It is good prac- 
tice to provide one sterilizer of large capacity for 
routine sterilizing and a smaller one for small loads 
and as a standby. A hot air sterilizer for the steriliza- 
tion of ointments, powder and similar items will be 
required. Recessing of sterilizing equipment provides 
much more convenience for the staff in that the heat 
radiated from an exposed sterilizer is eliminated. It 
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also simpifies the problem of cleaning. Forced ex- 
haust ventilation should be supplied. Closed shelving, 
from 18 to 20 inches deep, with glazed doors is 
required in the sterile storage and issuing area. 

CENTRAL UNSTERILE SUPPLY Room. In addi- 
tion to the preparation and distribution of sterile 
supplies, an important function of a centralized serv- 
ice concerns unsterile supplies, such as oxygen, tents, 
inhalators and other items. A separate room, pref- 
erably adjacent to the work area of the sterilizing 
room, is necessary for the care, preparation and issu- 
ing of these articles. A connecting door between 
this room and the work area is desirable. 
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Anesthesia storage 
Total 





Ces) ae e& © © 8 6 © © Se © 2 Be is 


emMewmee ees > s 6 82 @ SB ® 


a) 3 sinks minimum for each scrub-up alcove. 
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OBSTETRICAL FACILITIES 


MATERNITY SERVICE FACILITIES SHOULD 
be planned in a “dead end” area, and so located that 
future building expansions will not make them a 
traffic thoroughfare. In very large hospitals, it is con- 
sidered advisable to house this department in a sepa- 
rate building, but in the hospitals under discussion a 
strict segregation can be arranged by the use of a 
floor or wing with separate facilities, equipment and 
supplies. 

The accommodations will be the same for obstet- 
rical patients as for other types of patients except that 
there may be increased provision for toilets and 
showers. 

In considering the nursery and delivery room suite 
in their relationship to each other, they should be as 
far removed as the limits of the obstetrical depart- 
ment will permit, inasmuch as visitors to the view 
windows of the nursery would be a potential danger 
if permitted near the delivery area. Isolation facili- 
ties for about one maternity patient in each 15 are 
imperative and should be of a type to be discussed 
later. 

From 12 to 25 per cent of patients in the average 
general hospital will be maternity cases. 

The patient area for maternity patients is included 
in the bed area tables, but the nursery and delivery 
suite are shown elsewhere. These three areas should 
be considered in conjunction with one another, how- 
ever, since it is recommended practice that the entire 
obstetrical department (including accommodations 
for the newborn) be isolated insofar as possible from 
the rest of the hospital. 


DELIVERY ROOMS 

_ DELIVERY ROOMS should be provided in the ap- 
proximate ratio of one delivery room for each 20 
maternity beds or fewer, regardless of how small the 
hospital is. These will be essentially similar to op- 
erating rooms in design, including temperature and 
humidity; protection against explosion hazard; spe- 
cial clock; nurses’ call; night light; suction appara- 
tus, and ceiling, portable and emergency lights. Run- 
ning water is not necessary but must be immediately 
adjacent. In addition to space for regular operating 
room equipment, delivery rooms should have space 
for a heated bassinet and oxygen resuscitation ap- 
paratus. In larger hospitals, one of the delivery rooms 
Should be equipped for major operative procedures. 


LABOR ROOMS 

LABOR ROOMS ate needed in the approximate ratio 
of one labor room for every 10 maternity beds and 
should be adjacent to delivery rooms. They are of 
the general type of ordinary patients’ rooms, except 
that they are soundproofed and will require portable 
lighting equipment and a special clock with a second 
timer. Since these rooms occasionally may have to 
serve as emergency delivery rooms, they should have 
an area of not less than 180 square feet. 

Provision of toilet facilities for use by patients in 
early stages of labor appear to be desirable. 


SCRUB-UP ALCOVE 


SCRUB-UP FACILITIES between pairs of delivery 
rooms will be similar to those furnished in the oper- 
ating suite. Windows that afford a view of the de- 
livery rooms are highly desirable. 


SUBSTERILIZING ROOM 

STERILIZING FACILITIES must be furnished in the 
delivery suite, even though this section will be sup- 
plied from the central supply room. The area sug- 
gested is intended for a substerilizing room for the 
obstetrics suite, adjacent to the delivery rooms. Pro- 
vision should be made in the sterilizing room for 
water sterilizer, small high pressure fast-time instru- 
ment sterilizer, blanket and solution warmer, work 
counter with sink. 


CLEAN-UP ROOM 


THE CLEAN-UP ROOM should be similar to that 
room in the operating suite except that a bedpan 
flushing attachment is added to the service sink. 


WORKROOM 


SOME AUTHORITIES DEEM A WORKROOM neces- 
sary for preparation of various supplies for use only 
in the obstetrical suite. If provided, this room re- 
quires some duplication of equipment shown in the 
central sterilizing room. 


TREATMENT ROOM 

A TREATMENT ROOM within the maternity sec- 
tion, but not in the delivery suite, has been strongly 
recommended. It is considered by many to be essen- 
tial for postpartum examination, removal of sutures 
and similar procedures. 
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OBSTETRICAL 
SUPPLY CLOSET 


THE AREA SUGGESTED is for storage of materials. 
Shelving should be furnished. 


SUPERVISOR’S OFFICE 

IN LARGER HOSPITALS, a small office is needed 
for the obstetrical supervisor, similar to that in the 
operating suite. 


DOCTORS’ LOCKER ROOM 


THE DOCTORS’ LOUNGE should follow the general 
design of the lounge in the operating suite. A cubi- 


Areas in Sq. Ft. 


OBSTETRICS 


OBSTETRICS 


Delivery room(s) 
Labor room(s) 
Scrub-up alcove (a) 
Substerilizing 
Clean-up room 
Doctors’ lounge 
Nurses’ lockers 
Nurses’ station 
Nonsterile storage 
Sterile storage 
Stretcher storage 


Janitor’s closet 


(a) Three sinks for each scrub-up alcove. 
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cled area should be furnished for the installation of 
one or more cots. 


NURSES’ LOCKER ROOM 

THE NURSES’ LOCKER ROOM in the obstetrics 
suite is similar to that planned for the operating 
suite. 


JANITOR’S CLOSET 

WHETHER OR NOT THERE IS A JANITOR’S CLOSET 
elsewhere on the floor, a separate janitor’s closet 
should be furnished in the obstetrical suite area. 
This should be similar to the janitor’s closet supplied 
in the operating suite. . 
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Flow chart showing the traffic 
moving into the nursery area. 


INFANTS 


NURSERY 
8 infants 





NURSERY 


WORK SPACE 
AND CHARTING 








Nurses Doctors 


NURSERY FACILITIES 


THE NURSERY AREA IS LOCATED IN THE 
maternity section but is removed as far as possible 
from the delivery suite. It should be readily reached 
by visitors who wish to observe the infants through 
the nursery view windows, without the necessity of 
their passing through corridors in patients’ areas. 
Specific requirements for the number of bassinets 
necessary will vary somewhat with local practices, 
hospitalization trends, birth rates and related factors. 
The approximate number of bassinets generally 
needed can be ascertained by calculations based upon 
previous experience. 
Experience reveals that the average maternity pa- 
tient will remain in the hospital for a period of ten 
days. Upon this basis the total number of maternity 


beds multiplied by 36.5 (the number of 10 day 
periods within a year) gives the total live births 
that may be expected. Of this latter total, from 6 to 
8 per cent will be premature infants who will remain 
in the hospital for an average of thirty days. Sub- 
tracting the premature births from total births and 
dividing the resultant number of full term births 
by 36.5 gives the number of bassinets required for 
full term infants. The number of premature births 
divided by 12 (since the average stay will be one 
month) gives the bassinets necessary for this group. 

To the total bassinets required for both full term 
and premature infants it will be necessary to add 
approximately 10 per cent to care for suspect cases. 
Actually, then, provisions for bassinets must amount 
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to approximately 125 per cent of the number of 


maternity beds. 

Assuming that the average 100 bed hospital will 
maintain 18 maternity beds, examples of these calcu- 
lations are given below. 


100 BED HOSPITAL 
18 maternity beds 
18 X 36.5 = 657 total live births per year 
657 X .08 = 53 total premature births per year 
657 — 53 = 604 total full term births per year 
604 + 36.5 = 16 full term bassinets required 
53 + 12—4 premature bassinets required 
20 total bassinets plus 10% for suspect cases 
shows a grand total of 22 bassinets. 


NURSERY 

IT IS SUGGESTED by the Children’s Bureau of the 
U. S. Department of Labor that the normal newborn 
nurseries be limited to a maximum of eight infants 
each, The figure is based on the number of normal 
infants that can be cared for adequately by one nurse. 


The nursery should be provided with a view win- | 


dow from the corridor or with a view window from 
a subcorridor opening off the main corridor and so 
arranged that visitors viewing the infants will not 
obstruct traffic. Slanted glass in this window obvi- 
ates glare. 

There should be no entrance to the nursery from 
the corridor. Controlled access through the nurses’ 


station or ante room is preferable. Separate cubicles, | 


facilities and supplies for individual technic should 
be provided, with a minimum of 30 square feet of 
floor space and 270 cubic feet for each bassinet. 

Air conditioning when installed in nurseries should 
provide a 80° F. temperature and a relative humidity 
of from 50 to 55 per cent. Acoustical treatment is 
required. Each nursery should be provided with lava- 
tory facilities with knee control. Sterilizing lamps 
may be considered, especially in nursery air supply 
ducts of the air conditioning system. 


PREMATURE NURSERY 

FACILITIES FOR THE CARE of a minimum of two 
premature infants must be supplied even in the 
smallest hospital. The incubators for these infants 
may be kept in the normal nursery. 

Separate nurseries for premature infants are lim- 
ited to a maximum of four premature infants in any 
one nursery. This represents the number of prema- 
ture infants who can be adequately cared for by one 
nurse. Individual heated bassinets or incubators with 
temperature and humidity control should be fur- 
nished; hence air conditioning will not be required 
in the premature nurseries. Otherwise, the premature 
nurseries will be similar to the normal nurseries. In 
hospitals having 10 or fewer maternity beds, a ? 
afate premature nursery will not be required; i 
cubators placed in the normal nursery will suffice. 
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WORK SPACE, NURSES’ STATION 
AND EXAMINATION ROOM 


EACH NURSERY should connect with anteroom 
that serves as work space, nurses’ station and exam- 
ination room. When there is more than one nursery 
for normal and premature infants, the nurseries may 
be so arranged that one anteroom serves two nurser- 
ies. The anteroom is designed with three areas, one 
for examination and treatment, one for the nurses’ 
station and one for the work space. Thus, only the 
nurse actually enters the nursery proper. | 

The examination area requires a table for the « ex- 
amination of infants, a hook strip for gowns, a 
waste recepacle and a lavatory. This space is con- 
nected with the nursery by a sliding window or a 
dutch door with a shelf for use in examining infants. 

The nurses’ station area should be designed as a 
control station, with the nurse’s desk so located that 
she can control the entrances from the corridor to 
the anteroom and from the anteroom to the nurser- 
ies. Space is furnished in this area for the desk and 
chart racks. 

The nurseries should be visible from the nurses’ 
station through observation windows in the walls. 

The work space area is provided with a sink, space 
for a refrigerator for formulas, work table, instru- 
ment sterilizer, bottle warmer and hot Pas ag 
bulletin board and house telephone. — ~~ 


SUSPECT NURSERY 


THE SUSPECT NURSERIES are designed to accom- 
modate a number of bassinets approximately equal 
to 10 per cent of the total full term and premature 
bassinets provided. These nurseries should be com- 
pletely separate from the normal and premature 
nurseries. A minimum of 40 square feet of floor 
space and 360 cubic feet of space is provided for 
each suspect bassinet. Even smaller hospitals require 
a minimum of two suspect bassinets. 

Inasmuch as the technic is primarily that of ob- 
servation rather than strict isolation of a communi- 
cable disease, the suspect ‘nursery may have up to 
three bassinets. Definitely diagnosed infectious cases 
are removed entirely from the area for isolation. 
Such nurseries will require separate cubicles with 
facilities for individual technic, including hook strips 
for gowns. A knee controlled lavatory will be re- 
quired. View windows should be installed. 
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SUSPECT ANTEROOM 


AN ANTEROOM is atranged between the suspect 
nursery and the corridor. One anteroom may serve 
two suspect nurseries. It should be provided with a 
lavatory, a desk and a shelf, a hot plate and a cabinet 
for necessary supplies. Windows will be so arranged 
that the infants can be seen from the corridor. 


FORMULA ROOM 

LOCATION OF THE FORMULA ROOM is the subject 
of some difference of opinion on the part of clinicians 
and administrators. Possible locations are the dietary, 
the maternity and the pediatrics departments. 

Advocates of the dietary department location hold 
that preparation of formulas is properly the dieti- 
tian’s responsibility, therefore the formula room 
should be located near the kitchen. The maternity 
specialists feel that, since they are most directly con- 
cerned with the welfare of newborn infants, the 
formula room should be under their supervision on 
the maternity floor. This, it is said, assures formulas 
that are sterile and minimizes handling of bottles. 
When a separate pediatrics department exists, many 
pediatricians feel that the formula room should be 
under their direction. 

The final location of the formula room can be 
decided only after consultation with the hospital 
administrator, director of nurses, pediatrician and 
dietitian. 

Two separate areas should be provided, one for 
the receiving and washing of soiled bottles and the 
other for the preparation of formulas and filling and 


NURSERY 


sterilizing of bottles. They need be separated only 
by a low partition. 

In the first area, where bottles are cleansed, 
counter space, with cart storage below, must be suf- 
ficient to handle the several hundred bottles which 
may be received from the nursery and pediatrics sec- 
tions. Here are required an electric bottle washer 
and a deep double compartment sink. 

An opening in the partition permits passage of 
bottles, after washing, onto the adjoining counter 
in the second area, obviating excessive handling. 
Counter space here must be ample to permit filling 
and stacking of bottles preparatory to placing them 
in the sterilizer. Storage cabinets and open space for 
carts are beneath the counter. A bulletin board or 
rack for the formula record book is attached to the 
wall. 


A recessed rectangular pressure sterilizer is pro- 
vided at the end of the filling counter. 

Preparation of formulas is accomplished at the 
counter on the opposite wall. This counter has cabi- 
nets below, but wall cabinets above are not recom- 
mended because of danger of foreign material fall- 
ing into the formula being prepared. Adjacent to, 
but not within, the preparation area a counter is 
needed for a hot plate; also a deep sink for utensils. 


If bottles are sent to the various departments im- 
mediately after sterilization, only a small refrigerator 
is required here. A foot or knee controlled lavatory, 
a desk, a telephone and a bulletin board are neces- 
sary. A dutch door discourages unnecessary traffic 
into the room. 
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NURSERY 


(Formula Room included in Dietary Area) 
NN Be A eae a 
Premature nursery (b).............-. 


Work space & examining space....... 
BOsbecr NUESETY(C) 02. eee ed ee 


suspect. anferoom ...... 2.6... 0% Sib dels 
Total eeee##e oe eweeee eeee#es oe7ee#e? 


| 50-Bed | 100-Bed | 150-Bed | 200-Bed 


NURSERY 





160 (1) 320(2) | 320(2) 
210(5B) | 250 (6B) 
40 (1) 45 (1) 
500 835 1,205 1,640 










510 (12B)} 510 (168) | 765 (24 B) 
(4B) | 125 (4B) 






260 (8 B) 







(a) Maximum of 10 bassinets in any nursery. 
(b) Maximum of 4 bassinets in any one premature nursery. 
(c) Maximum of 3 bassinets in any one suspect nursery. 
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MORGUE & 
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PHARMACY 


out patients and 
Health Center patients 


ADJUNCT DIAGNOSTIC 
AND TREATMENT FACILITIES 


LABORATORY 

IN THE SMALL HOSPITAL of 50 beds or less, one 
room for all laboratory activities will suffice. In 
larger hospitals it is usually necessary to assign sep- 
arate areas for pathology, serology, bacteriology, 
chemistry, hematology, urinalysis, blood bank or 
other special services. 

In larger hospitals, an office for the pathologist 
and perhaps a secretary is indicated. A small waiting 
room as well as a small room for taking specimens 
should be provided for patients coming to the labora- 
tory. The latter room might also serve as a bleeding 
room if the hospital contemplates installing a blood 
bank. It is advisable to consult the pathologist as 
to rooms required and their design, especially for the 
larger hospitals. 

The laboratory should be on a lower floor and so 
located as to be accessible to members of the medical 
staff and to outpatients who may be sent to the 
laboratory for specific procedures. Ample birch or 
maple top tables impregnated with acidproof finish, 
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soapstone tops for chemistry tables, cold and hot 
water taps, compressed air, vacuum, gas and electric 
outlets and acidproof laboratory sinks with goose- 
neck spouts should be provided. 

Rubber floor covering and acid-resisting asphalt 
tile are more resistant to acids than is linoleum. 

Acid-resisting piping should be considered for 
waste lines. Special glassware washing facilities and 
wall peg-boards should be supplied. A standard me- 
chanically ventilated chemical hood, autoclave, hot 
air sterilizer, incubator, fire extinguisher, sweep-sec- 
ond hand clock, house telephone and a bulletin 
board should be installed. One refrigerator for 
reagents and one for the blood bank have proved to 
be more satisfactory than a single large unit. Dis- 
tilled water may be supplied by the central sterilizing 
facilities. 

Small laboratories are often provided on each 
nursing floor in large hospitals for the convenience 
of interns. 

If a frozen-section laboratory is not provided in the 
Operating room suite, space for the storage of a mo- 


bile truck with microtome, a shelf for microscope 
and staining materials may be provided in the labora- 
tory. 

Sufficient closet and cabinet space for supplies is 
essential. Facilities for exhibiting specimens are often 
desirable for teaching purposes. 

Separate animal quarters, preferably located in an- 
other building not too far distant, may be required 
in larger hospitals. If these are installed special pro- 
visions for feeding and sanitation must be provided 
as outlined by the pathologist. 


MORGUE AND AUTOPSY 


THE MORGUE AND AUTOPSY ROOM should be ar- 
ranged so as to prevent unnecessary contact of the 
public and unauthorized personnel with autopsy pro- 
cedures. It should be convenient to the elevator, 
with an isolated exit, if possible, to the service yard 
for the use of undertakers. Adequate ventilation is 
necessary. | 

The room should be equipped with a floor drain, 
combination instrument and scrub sink and hot and 
cold water supply by knee or foot action valve. 
Water supply at or above the autopsy table is re- 
quired and vacuum outlet is desirable. Space will 
be required for a built-in instrument case, instrument 
sterilizer, work table and autopsy table. Shelves 
should be provided for specimens. The floor should 
be of water resistant material, preferably tile, and 
the walls should be tiled to a height of 5 feet 6 
inches. Adjacent shower and dressing facilities for 
use of the pathologist are required. 

A refrigerated compartment for bodies, containing 
from one to six crypts, depending on the size of the 
hospital and local undertaking practices, will be 
needed. These crypts may be cooled with individual 
refrigeration units or from the central refrigerating 
system. If sufficient space is available, a mortician’s 
workroom may be desirable. 


RADIOLOGY . 

THE DEPARTMENT OF RADIOLOGY should be so 
located as to be conveniently accessible to the in- 
patient areas, as close as possible to the emergency 
room and to the outpatient clinics if these are in the 
hospital. The location should be such as to permit 
adequate natural ventilation and freedom from damp- 
ness. 

Detailed requirements of the department should be 
governed by the advice of the radiologist inasmuch 
as these requirements may vary widely, depending on 
the types of services contemplated. 

In the small hospital, minimal provisions will in- 
clude a space of not less than 400 square feet for the 
tadiography and fluoroscopy room, with provisions 
for complete darkening; a control booth; a dark- 
room; special film storage space conforming to the 
requirements of the National Board of Fire Under- 
writers, a dressing room connecting with both wait- 
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ing area and treatment rooms; a lavatory and toilet; 
space for desk, files and viewing boxes, and storage 
space for portable or mobile equipment and sup- 
plies. House telephones, electric clock, recessed fire 
extinguisher and bulletin board will be needed. 

In larger hospitals this department may be ex- 
tended to include a separate radiographic room or 
rooms, fluoroscopic room, therapy room, viewing 
room, office, and waiting room. A separate electrical 
feeder for radiology should be arranged preferably 
from a separate transformer to prevent current 
fluctuation; provisions should be made for adequate 
grounding of the table, tube stand and controls. In- 
stallation of the radiographic unit should permit 
access to the machine, preferably from both sides, 
by a bed or stretcher. 

DARKROOM. The darkroom has a minimum of 
75 square feet, is lightproof, mechanically ventilated 
and equipped with developing tank, film storage box, 
work counter, sink, film dryer, built-in view boxes, 
red and white lamps, self closing and fire resistant 
waste receptacle. If possible, a refrigerated water 
supply and thermostatic mixing valves should be 
provided for the developing tank. Adequate lead or 
other acceptable x-ray protection must be installed 
where indicated. View boxes are much more satis- 
factory if recessed into the wall and are usually re- 
quired in pairs. 

The darkroom should be so located that lightproof 
cassette pass boxes may be installed to radiographic 
rooms. In larger hospitals a small darkroom may be ~ 
provided in the operating suite areas. 


BASAL METABOLISM, ELECTROCARDIOGRAPHY 

ONE ROOM WILL USUALLY serve this dual pur- 
pose and must be in a quiet location. 

Except for equipment required in the tests, it will 
be similar to a one bed room. Since these tests (and 
observations) are usually done by, or under the gen- 
eral supervision of, the laboratory technician or di- 
rector, reasonably convenient access to the laboratory 
is preferred. 

Draw curtains, or other methods of darkening the 
room, will be necessary; separation by a cubicle cur- 
tain to eliminate possible distraction of the patient 
is advisable. Acoustical treatment of the ceiling is 
preferred. Convenient handwashing facilities and a 
supply closet or cabinet should be available. Or- 
dinary electrical outlets, conveniently placed, will - 
suffice. 

Developing of the electrocardiographic film may 
be accomplished in the x-ray darkroom. 


PHYSICAL THERAPY 

EVEN THE SMALLEST GENERAL HOSPITAL will 
have considerable physical therapy and the trend is 
toward increasing this form of treatment and con- 
centrating required facilities. This permits more ex- 
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TREATMENT 





tensive use and greater efficiency under trained super- 
vision in caring for both inpatients and outpatients. 

The principal divisions of the department are for 
electrotherapy, hydrotherapy and exercise. The first 
is by far the most extensive in the average hospital 
and in the small unit may constitute practically the 
entire activity. Short-wave diathermy, infra-red and 
ultraviolet equipment is essential. 

Hydrotherapy is better separated from the electro- 
therapy area. Facilities here vary from small mobile 
tanks to elaborate installations of swimming pools, 
Hubbard or other tanks, showers and continuous flow 
and sitz baths. Tanks and wringer for hot and cold 
compress applications, and fixed or mobile arm and 
leg baths may be desired. 

The exercise area, if furnished, requires bars, 
posture mirrors, steps, ladders of various types, pul- 
leys, walkers or other similar equipment determined 
by the extent of the department. 

Storage space for apparatus is required. 

In the larger units, an office, waiting space and a 
toilet are necessary. 


OCCUPATIONAL THERAPY 


FACILITIES FOR OCCUPATIONAL THERAPY ate 
usually not so extensive in general hospitals as are 
required for tuberculosis, mental disease, convalescent 
and chronic disease institutions. However, when in- 
stalled, a separate room is necessary. Equipment for 
ordinary activities here includes stainless sink with 
drainboard, benches for leather, metal and carpentry 
work, saws, grinders and lathes. Considerable shelv- 
ing and storage cabinets for materials are required. 


PHARMACY 


THE AREA SUGGESTED for the activities of the 
pharmacy does not include space for bulk storage of 
pharmaceutical supplies, this being provided for in 
the area allotted to general stores. 

In the small hospital, nothing more than a dis- 
pensing pharmacy will be required. It should be 
convenient to the outpatient department, if any, and 
accessible to the elevators for service to the various 
nursing stations. Equipment includes proper shelv- 
ing, drawers, work tables with gas and electrical 
outlets, drug cabinets, and acidproof sink, with drain- 
board and drain rack. A house telephone and bul- 
letin board are needed. 

Space will be required for a refrigerator and a safe 
for narcotics. The equipment should conform to the 
requirements of the state pharmacy laws or the rec- 
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ommended standards of the National Association of 
Boards of Pharmacy. Sectional cabinets manufactured 
specifically for pharmacists’ use and to fit any area 
can be purchased. A dispensing window provides the 
only access for the public. If the hospital is ex- 
tremely small and.has little or no outpatient depart- 
ment, a dispensing pharmacy may not be required; 
a drug room will be sufficient. 

SOLUTION ROOM. In hospitals of 100 or more 
beds, a separate area for the preparation of solutions 
is considered desirable. . 

The solution room should be equipped with dis- 
tilling apparatus; a work counter with gas and elec- 
trical outlets; storage cabinets; shelves; a sink with 
drainboard and drain rack; pressure sterilizer. The 
solution sterilization may be done in the central ster- 
ilization and supply section but preferably should be 
done in the solution room. 

If processing of blood plasma is contemplated, con- 
sideration should be given to combining the process- 
ing laboratory with the solution room. 

MANUFACTURING. Determination of the extent 
to which manufacturing will be done in larger hos- 
pitals is a question of policy, and the extent to which 





provisions for this activity are furnished will be sub- 
ject to the decision of the governing agency of the 
hospital. 

Space is assigned for manufacturing, which may 
include the preparation of large quantities of solu- 
tions, such as mouth washes, rubbing alcohol and 
liquid soap, and for facilities, such as ointment mills, 
tablet machines, equipment for filling collapsible 
tubes and ampules, extracting and filtering. A water 
resistant floor with drain, adequate shelving and work 
space are required in this area. 

The manufacturing room may be located in the 
basement, directly under the pharmacy. A dumb- 
waiter should connect it to the pharmacy and there 
should be means of direct access to the pharmacy 
and to the bulk pharmacy stores. 


In the smaller hospital, where only one pharmacist 
is on duty, often without assistance, it is preferable 
that the manufacturing room be adjacent to the phar- 
macy to obtain more efficient utilization of that em- 
ploye’s time. 












Areas in Sq. Ft. | 50-Bed |.100-Bed | 150-Bed | 200-Bed 
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Flow chart showing movement of pa- 
tients in the emergency department. 
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EMERGENCY DEPARTMENT 


THE EMERGENCY DEPARTMENT SHOULD be 
so located that patients arriving by ambulance may 
have direct access to the emergency room. For this 
reason this department is usually located on the 
ground floor in the rear of the hospital building. 
It should not be directly connected to the operating 
suite nor should the emergency room be counted as 
an operating room. The emergency entrance should 
have a convenient loading platform or a ramp and 
a marquee to protect patients being taken from cars 
or ambulances. Doors should be of a width to per- 
mit easy access of stretchers. 


EMERGENCY ROOM 


THE EMERGENCY ROOM will be planned and 
equipped as a minor operating room, but scrub-up 
and (except in the larger hospitals) utility facilities 
may be placed in the emergency room. It should 
have a special medicine closet, poison cabinet, house 
telephone, electric clock, nurses’ call, bulletin board 
and space for resuscitation equipment. It may also 
be used for plaster work if no other room is avail- 
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able, but if it is intended for this use a plaster trap 
will be necessary. 


OBSERVATION BEDS 


IT Is RECOMMENDED, in hospitals with extremely 
active emergency services where proper nursing can 
be assured, that a few beds be furnished in this area 
for patients in shock, for moribund patients and 
possibly for accident patients suspected of having 
communicable disease. 


OFFICE AND WAITING ROOM 


AN OFFICE AND WAITING ROOM for the emer- 
gency section is suggested for all but the smallest 
hospitals, to be convenient to the emergency en- 
trance and to have a public telephone. 


BATH 

A BATH MAY BE DESIRABLE in the emergency de- 
partment. This should be on a pedestal and free- 
standing on three sides. A separate shower is also 
desirable. 
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TOILET 


A STANDARD TOILET ROOM is required in this area. 


UTILITY ROOM 

STANDARD OPERATING ROOM utility facilities, with 
emergency sterilizing equipment, should be furnished 
in a separate utility room in the larger hospitals. The 
sterilizing equipment in either case will be minimal, 
inasmuch as routine sterilization will be done in the 
central supply room. An instrument sterilizer, a 
general utility sink with knee or elbow control, work 
counter and necessary cabinets will be required. 






Areas in Sq. Ft. 


EMERGENCY 


Emergency operating room 
Office & waiting room 
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| 50-Bed | 100-Bed | 150-Bed | 200-Bed 


EMERGENCY DEPARTMENT 


STORAGE AND SUPPLY 

STORAGE SPACE will be required for supplies, dress- 
ings, trays, anesthesia apparatus and anesthetic gases. 
Storage space for splints and plaster bandages will 
have to be furnished if the emergency room is in- 
tended for use as a plaster room. 


STRETCHER AND WHEELCHAIR SPACE 


SUFFICIENT SPACE IS NEEDED for one stretcher 
and one wheel chair. Shelves may be placed above 
the level of the wheel chair and stretcher for addi- 
tional storage space. 
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Flow chart showing movements of 
staff and supplies in service areas. 
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SERVICE DEPARTMENT 


DIETARY FACILITIES 


EFFICIENT KITCHEN DESIGN is a highly special- 
ized subject and employment of a competent kitchen 
engineer, for preparing detailed plans for this depart- 
ment is desirable. 

The dietary department is usually located on the 
ground floor. To ensure adequate natural ventila- 
tion, the kitchen level should be no more than 4 feet 
below the grade at any point. While an upper or top 
floor location for the kitchen occasionally has been 
used in order to eliminate problems of heat, noise and 
odors, such a location utilizes space that is more 
desirable for patients’ areas. 

The ground’ floor location eliminates undesirable 
traffic in daily delivery of meat, vegetables and dairy 
products. A door to a service court allows deliveries 
to be made directly into the refrigerator section and 
saves carting of supplies through corridors and cook- 
ing areas. 

There should be no traffic through the kitchen to 
other areas, such as storerooms or laundry. Special 
attention must be given to the utilities, ventilation, 
rat and vermin proofing and general sanitation. 
Minimum ceiling height should be 12 feet. Floor and 
walls should be of tile, the latter to a height of at 
least 6 feet. Mechanical ventilation independent of 
the general ventilating system is recommended. 

Elevators are important in the satisfactory delivery 
of food to patients’ areas and should be located as 
close as possible to the kitchen. If possible, one 
elevator should open directly into the serving area 
so that traffic through basement corridors is elimi- 
nated. 

The areas assigned to the dietary department in the 
accompanying area tables are based on the use of 
centralized tray service. 

There is considerable controversy over the relative 
efficiency of central tray and bulk food services; each 
type has both advantages and disadvantages. Inas- 
much as food is most important in patient welfare 
and public good will, serious study must be given to 
the method to be adopted before plans are drawn. 

With central tray service, patients’ trays are com- 
pletely served in the main kitchen under the immedi- 
ate supervision of the dietitian, who is expected to 
check each tray for contents and appearance. From 
this point, they are loaded on dumbwaiters, vertical 
tray conveyors or tray trucks, either open or insulated, 
and are transported to the various floors. Soiled dishes 
are collected and returned to the central dishwashing 
room. 

This system requires fewer, though better trained, 
employes and there is some saving in initial equip- 


ment costs. The most serious complaint is that food 
becomes unpalatable by the time it reaches the pa- 
tient. Many authorities state that this difficulty can 
be overcome by efficient organization. 


The bulk service system utilizes an insulated, 
heated cart somewhat like a steam table. Food is 
loaded into the cart in bulk and transported to the 
patients’ area. In the meantime, trays have been pre- 
pared in the floor pantry and, under the best use of 
this system, a tray truck accompanies the food truck 
down the nursing corridor. At each room the patient’s 
tray is served from the bulk cart. Soiled dishes are 
usually handled in the dishwashing room on the floor 
which requires a dishwasher for each floor or nurs- 
ing unit but they may be returned to the central 
dishwashing room. 


Advocates of bulk service claim that while prepara- 
tion and general service of food as a therapeutic meas- 
ure must be under the immediate direction of a 
competent dietitian, its immediate service to the 
patient must be supervised by the nurse in the ab- 
sence of the dietitian from the floor. Bulk service 
requires more, but less experienced, personnel to func- 
tion efficiently, which is an important factor because 
of the larger turnover in this class of employe. Hot 
food is said to be practically assured by this method. 


In larger hospitals where long distances must be 
covered, bulk service is almost mandatory. In ver- 
tically built large hospitals, central tray service has 
sometimes been satisfactorily organized. 


The main components of the dietary department 
are food refrigeration and storage, cooking, serving, 
special diets, dishwashing, dining and (if included) 
formula preparation. These must be laid out with 
proper consideration for traffic lines within the 
kitchen and with related units properly grouped. 


A good traffic flow requires that the refrigerators 
and day storage area be located at the rear of the 
kitchen so that the food progresses through various 
stages to the serving area at the front. From the 
refrigerators the food is taken to the preparation 
areas where it is cleaned, peeled and cut and then 
to the cooking areas from which it moves to a steam 
table in the serving area. The trays, previously set 
up, ate served, loaded on the tray trucks and taken 
to the elevators for service in the patients’ areas. 

DIETITIAN’S OFFICE. When a separate office is 
provided for the dietitian, the preferred location is 
next to the kitchen. There is some objection to this 
because of the noise and heat at times, but it does 
enable the dietitian to supervise the work in the 
kitchen while otherwise engaged. 
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Kitchen flow chart showing route of 
foods from storeroom to consumer. 
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REFRIGERATION. As stated previously, direct de- 
livery of perishables to refrigerators without their 
going through the food preparation areas is highly 
desirable. This can be accomplished by providing a 
door from the service court adjacent to this area. An 
objection to this practice is raised by some hospital 
administrators on the grounds that such a door is 
difficult to control and results in the loss of food sup- 
plies. The importance of this point must be com- 
pared to the advantages of a delivery door. 


Three main walk-in compartments are furnished 
in the refrigerator, one each for meat, vegetables and 
fruit, and dairy products. ‘These will vary in area 
with the size of the hospital and its buying policy but 
the minimum practical size of each compartment is 
about 5 by 6 feet. Each should be fitted with open 
shelving. The meat section should have meat hooks 
in addition. A separate section with low temperature 
refrigeration for storage of quick-frozen products is 
highly desirable. Additional reach-in refrigerators 
are required for leftovers and salads either as part of 
the main refrigerator or as units located elsewhere in 
the kitchen. 


Day STORAGE. Provision of a day storage area in 
the kitchen is based on the assumption that a central 
storeroom for the hospital will be maintained and 
that nonperishable supplies will be requisitioned by 
the dietitian for the ensuing twenty-four hour period. 
The area required varies with the size of the hospital 
but is roughly 1.5 square feet per bed. A frozen food 
locker may be provided here when a low temperature 
refrigerator is not practical. Verminproof storage 
cans, shelving and a locked storage cabinet for re- 
placement supply of dishes will be required. Outside 
ventilation is necessary. | 


MAIN KITCHEN AND BAKERY, The area assigned 
includes all space for food preparation (except the 
special diet kitchen and formula room), pot wash- 
ing, serving area and tray truck storage space. 

The meat and vegetable preparation areas should 
be in convenient relationship to their respective re- 
frigerators and cooking areas. In larger hospitals, the 
meat preparation area may be treated as an anteroom 
to the meat refrigerator. A table, meat block and sink 
are required. In the vegetable preparation area, equip- 
ment consists of preparation table with bins, vege- 
table peeler and double compartment sink with one 
drainboard. The peeler should be located at the side 
of the sink so that vegetables can be dumped directly 
into the compartment thus eliminating the labor of 
transferring them by hand. 

The main cooking section consists of ranges, fryers, 
broilers, ovens, steam kettles and steamers. This 
equipment is best placed in a central location con- 
venient to the serving area and away from walls 
where the cleaning problem is more difficult. A 
recommended arrangement is to place the ranges, 
fryers and broilers back to back with the kettles and 
steamers. This is a space saving device which at the 


SERVICE 


same time separates the meat cooking and vegetable 
cooking functions. A cook’s table and convenient 
water supply should be provided for each side. A 
hood for mechanical ventilation will be required over 
the cooking equipment. 

A separate bake shop is usually required in larger 
hospitals, but in most smaller institutions the volume 
of baking does not justify such provision. The oven 
can be located with the other cooking equipment 
where it will also be used for roasting and baking of 
meats. Baker’s table, refrigerator and pan rack are 
required. The baker requires the use of a mixing 
machine for preparation of dough and icing. As the 
mixing machine is also used for vegetables, it should 
be convenient to both departments. 


The pot washing area should be located off the 
main traffic lines but near the ranges from which 
most of its work comes. Since this is a noisy, steamy 
area it may be enclosed in a separate room in larger 
hospitals where space permits. A two or three com- 
partment, deep sink with two drainboards and pot 
racks will be required. 

The serving area includes space for steam table 
and truck ‘parking. Salad preparation in smaller hos- 
pitals will require only a large table with a refrig- 
erated compartment below. Additional refrigerator 
space and work table will be necessary for larger 
hospitals. The mixing machine in the cooking area 
may be used for the preparation of salad dressings. 
Water supply should be conveniently located. 

Adjacent to the serving area are placed the ice 
cream cabinet, coffee urns, egg boilers and tray setup 
table. The tray setup table should be located next 
to the dishwashing room with an opening to the dish- 
washing machine; this will be discussed later. 

SPECIAL DIET KITCHEN. The special diet kitchen 
should be located off the main kitchen and may be 
separated from it by a low partition. In small hos- 
pitals, the dietitian’s office may be included in this 
area. Where possible, dumbwaiter connection with 
floor pantries on the nursing floors is desirable. 

Minor cooking equipment is all that will be re- 
quired since bulk cooking will be done in the main 
kitchen and only minor modifications, in most cases, 
will be performed in the diet kitchen. Equipment 
may consist of steam table, counter, range, sink, re- 
frigerator, tray rack and bulletin board. Where the 
dietitian’s office is included, a desk, filing facilities, 
book shelves and a long table or counter for arrang- 
ing diet cards will also be required. A somewhat 
larger area is required in teaching institutions. 

FORMULA ROOM. The formula room is discussed 
in the nursery section. 

DINING SPACE. The dining space may be provided 
on a basis of two or more sittings for the personnel 
served. It should not be located in the basement 
unless sufficient natural light and air are available. 

Either cafeteria or table service can be installed. 
Cafeteria service requires the usual counter with tray, 
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napkin and silver space, drinking glasses, steam table 
with dishwarming compartment, cold pan, shelves, 
coffee urn, ice cream dispenser, toaster, sink in counter 
and water cooler. Table service in the small hos- 
pital may be given from the kitchen. Larger hospitals 
will require a serving room with equipment similar 
to that noted for cafeteria service. Clean, attractive 
dining areas for all employes are essential. 

A bulletin board, clock, radio outlet and house 
telephone should be provided in each dining room. 
The areas can be so arranged that one or more of 
them can be used for staff conferences and other 
meetings if other space is not provided. When two 
or more dining rooms adjoin, folding doors can be 
used that will permit the rooms to be combined for 
large meetings. 

DISHWASHING ROOM. ‘The dishwashing room 
should be located at the entrance to the kitchen ad- 
joining the tray setup area and on an exterior wall 
for natural ventilation. 

Every precaution should be taken to prevent 
handling soiled and clean dishes by the same person. 
This has been accomplished by having the dishwash- 
ing machine set at an opening in the wall so that 
the clean dishes emerge from the machine at the 
tray setup area in the adjacent room. 

The dishwashing room is perhaps the noisiest unit 
in the dietary department and therefore should be 
located where the noise will not be audible in pa- 
tients’ and dining room areas. The room finish should 
be easily washable, moistureproof and acoustically 
treated. 

The room should be equipped with slide counters 
for soiled dishes, leading directly to the dishwasher, 
with a section for dish scraping and a garbage can 
below. A double compartment sink for soaking and 
for emergency washing is also required. 

A suggested improvement over the standard scrap- 
ing block has been made in the form of a deep sink 
in the counter. Into the sink, which must be narrow 
enough to permit dish racks to slide over it, is placed 
a wire basket which retains scrapings and any silver- 
ware accidentally dropped into it but which permits 
liquids to drain out. Above the sink is a short rubber 
hose (to prevent breakage of dishes) which is at- 
tached to a water outlet controlled by a foot pedal 
leaving both hands free to brush or scrape dishes. 
This treatment reduces the bulk of garbage, which 
usually consists of about 50 per cent liquids, and 
eliminates loss of silverware. Special machines have 
been developed for this purpose. 


Space is usually allowed in the dishwashing room 
for truck washing. In larger hospitals, a separate 
truck washing area may be provided. For easy clean- 
ing and flushing, the dishwashing room should have 
a floor drain. 

GARBAGE STORAGE AND CAN WASHING ROOM. A 
refrigerated room for garbage storage should be 
located at the delivery door for easy handling and, 


30 


when possible, close to the dishwashing room. An 
adjacent room for can washing is necessary. It should 
be provided with a floor drain, can washing device 
and hot water and steam outlets for sterilizing cans. 

REFUSE DISPOSAL. Total refuse from a hospital, 
exclusive of ashes, may amount to several pounds per 
day from each individual. Of this, food wastes will 
constitute from 14 to 34 pound. 

Disposal has more health implications than has the 
disposal of such material from an ordinary building 
or community. In addition to the usual garbage and 
refuse will be included such things as infected dress- 
ings, discarded surgical specimens, food scraps from 
patients’ dishes, which should be considered infected, 
and similar material. All classes of refuse should be 
disposed of by incineration with the exception of the 
food scraps which may be disposed of in the sewer 
if a garbage grinding device is provided, as will be 
discussed later. In some cases it may be practical to 
use the central heating plant for incineration. On 
the other hand, it is usually desirable to provide an 
incinerator for the disposal of all garbage and trash. 

If a separate incinerator is provided to burn all 
refuse, including organic wastes, it will probably be 
necessary to make provision for forced draft and 
auxiliary fuel as the incinerator will not be in service 
at all times but will be started each day. All combus- 
tion gases should be passed through a furnace tem- 
perature of 1400° F, average and 1250° F. minimum 
to prevent odor and smoke nuisance. As the design 
of incinerators conforming to these specifications is 
a specialized field, it is suggested that the unit be 
purchased from a reliable manufacturer. — 

If separate incineration is to be provided for readily 
combustible materials only, a suitable incinerator can 
be readily built. “Military Preventive Medicine” by 
George C. Dunham (Military Service Publishing 
Company) is suggested as a reference book. 

The disposal of garbage through the sewerage sys- 
tem, as is done when a garbage grinding device is 
used, is a satisfactory method of disposal. If this 
method is used and if the hospital has its own sewage 
treatment plant, this additional load on the plant 
must be considered in its design. 

TOILET FACILITIES. Convenient toilet and lavatory 
facilities should be available for kitchen employes. 
However, they should not be within the kitchen area. 
Handwashing facilities should be freely provided 
within the food preparation area. 


HOUSEKEEPING FACILITIES 

HOUSEKEEPER’S OFFICE AND STORES. The house- 
keeper’s office may be locatéd in the basement, prefer- 
ably adjacent to the central linen room. Space for a 
desk with house telephone and files for the house- 
keeping records should be provided. 

Shelving is needed for housekeeping supplies, 
which may be dispensed through a wicket or over a 
counter. Card files and locked racks for the key con- 


trol system are located in this office. In some cases 
it may be best to keep the key control system in the 
chief engineer’s office. 

CENTRAL LINEN ROOM. Central linen room facili- 
ties are designed to furnish all linen supplies for the 
hospital. The small linen closets throughout the hos- 
pital will be sufficiently large to hold only one set 
of linen for the area in which they are located. Pro- 
vision is necessary in the central linen room for 
blanket storage and a sorting table. 

Either in this room in small hospitals, or in an 
adjoining room in larger hospitals, space and equip- 
ment are needed for mending and sewing, as well as 
for marking new linens. Shelving, table space, sew- 
ing machines, house telephone and a marking ma- 
chine are to be provided. Space for linen trucks and 
their loading will be required. When the laundry 
is in the hospital proper, the central linen room 
should be located adjacent to the “clean” end of the 
laundry and with convenient access to the elevators. 

When the laundry is located in an outbuilding or 
when there is no laundry in the institution, the cen- 
tral linen room should be convenient to the tunnel 
or other entrance through which clean linen is de- 
livered to the hospital. 

SOILED LINEN. The soiled linen area is designed 
for a weighing, sorting and checking room for all 
soiled laundry from the hospital (except contamin- 
ated linen) and for sorting, checking and marking 
personal linen of employes living in the institution. 
Equipment will be limited to a marking machine, 
scales and sorting bins and tables. The soiled linen 
room should be adjacent to the “soiled” end of the 
laundry, if there is a laundry in the hospital. If there 
is not a laundry in the institution, this area may be 
restricted to checking outgoing laundry. 

When there is no laundry in the institution, the 
soiled linen room should be convenient to the service 
entrance. A soiled linen chute (24 inches in diam- 
eter) may be installed with an opening on each floor. 
In large hospitals, two chutes may be required. The 
chute should be open at the bottom and should lead 
into a small closed room. A flushing device for hot 
. water may be provided at the top of the laundry 
chute and a drain is placed at the bottom. 

However, the use of linen chutes is highly con- 
troversial and soiled linen may be transported in 
hampers with casters which ate manufactured for 
that purpose. 

In large hospitals, a bulk sterilizer (mattress type) 
may be installed, although exposure on sun racks is 
stated to be sufficient ordinarily. 

LAUNDRY. It is accepted as good administrative 
practice to have a laundry in any hospital of 40 or 
more beds. Whether or not a laundry is included, 
however, will depend on local conditions and on 
administrative policy. If one is supplied, the services 
of a competent laundry engineer should be utilized 
in designing and equipping it. 
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Flow chart of traffic within laundry department. 


In small hospitals, the laundry may be located in 
the basement with easy access to elevators, but iso- 
lated from the patients’ areas because the noise, odors 
and steam are objectionable. Ceiling height in the 
laundry should not be less than 12 feet, and adequate 
lighting and mechanical ventilation will be required. 
An adequate supply of soft water, hot water at not 
less than 180° F. and steam at a pressure of not less 
than 100 pounds is essential. 

Routing is important in the laundry area and will 
proceed from the soiled linen (sorting) room through 
(1) washing wheels, (2) extractors, (3) shake table, 
(4) tumbler or flatwork ironer, presses or hand fin- 
ishing to (5) the central linen room. 

At the washing area, a platform scale for weigh- 
ing laundry should be provided. 

It is advisable to provide one large and one small 
washing machine. The machines are placed over a 
trench for discharge of used water. The floor for 
5 feet in front of the washers should be slightly 
pitched to the trench. The soap tank and starch 
cooker should be located convenient to this area. 

Opposite the washers should be placed the ex- 
tractors which remove most of the excess moisture in 
the wet linen before it goes on to other processes. 
The shakeout table is used to separate the linen into 
various categories as it comes from the extractors. 
Therefore, it should be located centrally so that it 
can easily be reached from the extractors whence 
linen can be transferred to the other equipment. 
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About 22 per cent of the linen goes to the tumblers 
where it is dried by hot air. About 8 per cent will go 
to the presses and ironing boards. The greatest 
amount, or about 70 per cent, will go to the flat- 
work ironer where the heat of the steam chamber 
dries it while it is being ironed. Because of the large 
percentage of linen handled by the ironer, it should 
be located near the central linen room to facilitate 
transportation of finished linen. A hood should be 
provided over the ironer to carry off excess heat 
and vapor. 

A pair of laundry trays is usually provided for soak- 
ing stains out of linens. A large closet for storage of 
supplies will be required. Telephone, clock, bulletin 
board and fire extinguisher will be needed in the 
laundry area. 

When locker rooms are remotely located from the 
laundry, toilet facilities for laundry employes should 
be provided in the area. 


EMPLOYES’ FACILITIES 


THE TREND IN LABOR and administrative relations 
is toward the provision of better facilities than has 
been the practice in the past. 

Employe lockers and restrooms should be conveni- 
ent to the employe entrance. It is considered desir- 
able practice to permit neither professional nor non- 
professional employes to go through the building in 
street clothes; therefore, locker rooms are so located 
as to obviate, as far as possible, the necessity for 
traversing corridors between the entrance used and 
the locker rooms. Some hospitals desire separate 
tacilities for volunteer workers. - 

NURSES’ LOCKER ROOM. In designating the size of 
the nurses’ locker and rest room in the area charts, 
it is assumed that there will be no nurses’ home on 
the hospital grounds. If graduate nurses are housed, 
the locker room may be smaller than indicated. A 
separate locker room for special nurses is usually not 
required, the same room being used for both special 
and staff nurses. This area is equipped with individual 
lockers, a built-in counter for a dressing table of 
sufficient length to accommodate several persons and 
with mirrors above, stools, telephone, bulletin board, 
two chairs, end tables, full length mirror and one 
Hollywood bed; adjacent are shower, toilet and lava- 
tories. 

LOCKER ROOM FOR MALE EMPLOYES. The sizes of 
the locker rooms for male and female employes are 
based on the assumption that approximately equal 
space will be required. However, the ratio of male 
and female employes may vary and size must be ad- 
justed accordingly. The locker room for male em- 
ployes is furnished with a bulletin board, toilets, 
lavatories, shelf and mirror, shower baths, chairs and 
table and individual lockers. Some objection has 
been expressed to installation of urinals. 


LOCKER ROOM FOR FEMALE EMPLOYES. Equipped 
the same as nurses’ locker room. 
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STORAGE FACILITIES 


CENTRAL STORAGE. Design for storage must be in 
accordance with local purchasing practices and needs. 
For these reasons it is advisable for the purchasing 
agent and stock clerk to be consulted when the stor- 
age area is being planned. 

The area shown does not include space for kitchen 
day stores, refrigerated food storage or fuel storage. 
It does include space for bulk pharmacy stores, facil- 
ities for the storage of special beds, large orthopedic 
equipment, extra equipment and for all supplies and 
replacements to be issued for use throughout the 
institution. 

In the average hospital, minimum requirements for 
central storage are 20 square feet per bed. However, 
in small hospitals, experience has shown that this is 
inadequate to provide for sufficient storage space and 
for desirable departmentalization. Also, less than this 
amount does not allow for the 30 per cent expansion 
which is considered ideal in case of need. 

If the hospital is situated away from central mar- 
kets, the space must be sufficiently large to permit 
storage of supplies purchased in quantity. 

In planning a central storeroom, the pharmacy 
storeroom, furniture room and anesthetics storeroom 
should be independent of the main storage area, 
although immediately adjacent. 

The pharmacy stores are usually handled by the 
pharmacist rather than by the general storekeeper. 
When this room is kept separate, pharmacy stores 
are available without allowing access to the other 
storage areas. 

The furniture room must be available at any hour 
as a bed or fresh mattress may be needed in an 
emergency when the storekeeper is off duty. This 
room should have double doors because of the size 
of the items stored in it. The use of mattress racks 
and bins for springs and bed ends will make for 
neatness and orderliness. 

The anesthetics storeroom is kept separate and is 
located at the entrance for availability in case of fire 
and for easy access in handling heavy oxygen tanks. 
Besides the anesthetic gases, oxygen will be stored 


here. It must have outside ventilation and be of - 


fireproof construction, complying with local codes. 

The delivery and employes’ entrances are usually 
combined and should lead off a covered loading plat- 
form into a spacious vestibule or receiving corridor. 
The vestibule helps keep down heating bills in win- 
ter and provides space for a countersunk scale for 
checking weight of goods received, linen sent out 
and other items. 


The receiving corridor should be wide enough to 
allow uncrating and unpacking some of the goods 
before they are taken into the storeroom. Ten feet 
is suggested as a minimum width. Occasionally a de- 
livery will have to remain in the corridor until it can 
be disposed of properly and there must be room 
enough for other traffic in the meantime. 





The stores office (or issuing and receiving room) 
is placed off the receiving corridor. It should connect 
with the main storage area so that the storekeeper 
can enter the main storeroom without going into the 
corridor. The office should have a counter with a 
window opening into the corridor for dispensing 
goods to employes and checking entries and depart- 
ures from the building. Time clock, employes’ card 
rack and bulletin board may be located on the wall 
Opposite in the corridor. 

In the office, there should be a desk, chair, file 
cabinets, house telephone, clock and locked cabinets. 

The counter in the office is open below so that 
dollies and conveyors can be stored when not in use. 
Special packages can also be stored there. The locked 
cabinets will be for the storage of instruments and 
other relatively valuable items which should be kept 
under lock and key. 

The main entrance to the storeroom will be kept 
locked and no one but the storeroom staff and, occa- 
sionally, delivery men will be expected to enter the 
storage space. Requisitions will be turned in at the 
office window, and deliveries will be made up in the 
storage space and sent to the floors. 

A makeup counter directly outside the office and 
near the hall doors allows for the easy collection of 
items from various sections of the area. At one end 
of the counter a roll of rubber sheeting may be set 
up for easy dispensing. 

A fairly large space should be left at the front of 
the general storage area for bulky items. 

A platform should be provided along the front 
wall set 4 inches above the floor so that the floor can 
be cleaned easily without damage to the containers or 
without having to move them. Heavy drums of oil 
need not be trucked far under this arrangement. 


Furthermore, they are readily available for distri- — 


bution of oil in small containers as needed. 


The general storage space may be made up of a 
series of interchangeable shelving units which can be 
neatly set in rows, back to back, between windows 
which allow for light and ventilation. The bottom 
shelf should be 6 inches above the floor to protect 
goods from moisture and from damage during clean- 
ing. The use of adjustable shelving provides for 
storage of various sized items without wasting stor- 
age space. 


A number of dividers and bin fronts should also ~ 


be provided so that the shelving can be adjusted to 
smaller units to take items of different kinds and 
sizes. A practical type of unit has the lower shelving 
wider than the upper, thus providing a shelf on which 
items can be placed while an order is made up. The 
space between the rows of shelving should be wide 
enough for the passage of a conveyer of some type 
for the distribution and collection of goods. 

Rubber goods deserves a special cabinet of its own 
where it can be watched for deterioration. Excessive 
heat and humidity are harmful. The shelving in this 
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cabinet should begin at a height of about 48 inches 


_ above the base so that rolls of rubber sheeting can 


be stored on and in the lower section. 


Food stores are segregated in a separate enclosed 
area in order to keep vermin out and to aid in keep- 
ing the area clean. Three types of storage facilities 
should be provided. Adjustable shelving is arranged 
along the walls for storage of small items and broken 
lots. Platforms for bags of sugar, flour and the like 
should be as near to the door as possible. 


The platform should be raised from 4 to 6 inches 
from the floor and so constructed that it will be 
possible to clean underneath it. The flooring of the 
platforms should be laid with 1 inch open spaces. 
Corners that cannot be easily reached for cleaning 
should be avoided as they make excellent breeding 
places for mice, roaches and other vermin. The entire 
building, but particularly food storage areas, should 
be constructed so as to be ratproof. A publication 
of the United States Public Health Service, “The 
Rat and Ratproof Construction of Buildings,” may 
be consulted on this feature. 

Toilet facilities at or near the delivery entrance for 
use by grounds workers and truck drivers are a con- 
venience. 

RECORD STORAGE. Space is required for filing (or 
storage) of inactive medical records, possibly in the 
basement immediately beneath the medical record 
library and connected with it by a spiral staircase, but 
in any event easily accessible from the main record 
room. If this space is not in the basement, the weight 
of heavy files must be considered in designing the 
floor construction. The space provided should be free 
from dust, moisture and overhead piping. In lieu of 
standard files, library stacks of steel or wood have 
been recommended, with 24 inch divisions wherein 
the files are placed on edge. The increasing practice 
of microfilming inactive files and records will alter 
these space requirements considerably. 

FILM STORAGE. Provisions for storage of films 
should meet requirements of local fire ordinances 
and the National Board of Fire Underwriters. Present 
regulations exclude quantity storage of nitrocellulose 
film inside hospital buildings. 

PATIENTS CLOTHING STORAGE. If no locker space 
is furnished in the rooms for patients’ clothing and 
other effects, a storage room, fitted for proper care 
of these articles and so located as to be accessible to 
nursing personnel, will be necessary in this area. 


MECHANICAL PLANT 

BOILER ROOM, It is necessary that competent en- 
gineers be employed in designing the boiler plant. 
Consideration must be given to the heating function, 
furnishing of steam for sterilizing, laundry, cooking 
and heating domestic hot water. The location of the 
boiler room must be in accordance with local fire 
ordinances. Some states do not permit installation of 
high pressure boilers within a hospital. When they 
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are permitted, the room may be located in the base- 
ment, preferably at the end of a wing, with all pre- 
cautions taken to assure safety of patients and per- 
sonnel. 

FUEL STORAGE. Space for storage of fuel is not 
included in the area tables because it will vary with 
the type used. If coal is chosen, space should be pro- 
vided for its receipt in carload lots, and it should be 
fed by gravity to the boiler room. Tanks for storage 
of oil are best located under ground to permit con- 
venient filling from fuel trucks. Provisions for weigh- 
ing or measuring fuel deliveries are desirable. 

ENGINEER'S OFFICE. The engineer’s office may be 
located on a balcony level at one end of the boiler 
room but it must be protected from heat, dust and 
dirt. Necessary gauges and other regulatory devices 
are located at this point. 


MAINTENANCE SHOP. The maintenance shop 
should be convenient to the boiler room inasmuch as 
the same persons are usually on duty in both areas. In 
small hospitals, a single shop equipped for general 
repair work will probably be all that is required. In 
larger hospitals, this may be extended to include a 
machine shop, carpenter shop, electrical shop and 
paint shop. Storage space for minor mechanical 


54 


supplies must be provided in or adjacent to the shop. 
A locker room is desirable, and in even the smallest 
hospital, a toilet and lavatory are required. — 


GROUNDSKEEPER’S TOOL ROOM. Landscaping and 
garden work are important factors in the administra- 
tion of most hospitals. Some provision should be 
made in every hospital for a small work space with 
storage for tools and equipment. Such an area should 
be readily accessible from outside. 

GARAGE. Some institutions may require garage 
facilities for ambulances, trucks and private cars. 
When the policy of the hospital is to maintain 
twenty-four hour ambulance service, additional facil- 
ities should be furnished for an ambulance drivers’ 
lounge room and, perhaps, sleeping quarters. These 
facilities are best located in a building separated from 
the hospital proper. 


CANTEEN 


It is highly desirable to have a space set aside for 
furnishing minor items for patients and employes. 
This may be in the nature of a gift or service shop 
to supply newspapers, magazines, toilet articles, 
tobacco, cold drinks and confections by sales service 
or it may be limited to vending machines. 
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50-Bed | 100-Bed | 150-Bed | 200-Bed 


SERVICE DEPARTMENT 


DIETARY FACILITIES 


(designed for central tray service) 


Areas in Sq. Ft. 






































Main kitchen and bakery.......... sacs £9,040 1,190 1,350 1,915 
Diet kitchen and dietitian’s office. ..... : 150 230 260 350 
RMI e iyo ea, ies ev once oe 255 255 255 
Dishwashing and truck washing........ 180 200 200 255 
Refrigeration: 

I eS ed 30 30 30 the: 

OEE TS I Oe 30 30 30 30 

Fruit and vegetable ............... 30 30 45 je 
Garbage and can washing........... 60 60 100 120 
ee eae 105 105 150 200 


Dining space, including serving space 
Staff supervisory, employes and nurses, 


TES TO Oe a a 310 540 810 1,080 
Employes (two sittings)............... 210 400 540 720 
ee RCREMAIEME Pate 's! S7095)W. S's a ete ele elace'e 2,145 3,070 3,770 5,035 


HOUSEKEEPING FACILITIES 1,365 1,480 1,800 1,970 


Central linen room, sewing room and 


housekeeper’s office .............. 300 390 400 435 
UM ee ne ne es 130 195 225 260 
CN ee eh ee te 935 1,220 1,700 2,020 

ol 6 2 Pa a 1,365 1,805 2,325 2.715 


MECHANICAL FACILITIES 
(No fuel storage space included) 
Boiler and pump room............... 900 1,200 1,400 1,500 


Bmen@eR sionice) 622. Oil. i —— 80 100 120 
Maintenance shop(s) ..............-- 130 200 300 350 
RIMM spice c's tees esse 1,030 1,480 1,800 1,970 
EMPLOYES FACILITIES 
Nurses locker room (a) Say b CaN oad te 
(Including lockers, toilets, showers and a T) (2 T) (3 rT) (4 ) 
restroom) aaa tahel « esis ne sie 68s 65h eee (1 Sh.) (2 Sh.) (3 Sh.) (4 Sh.) 
Male help’s locker room (including lockers, 180 270 370 410 
toilets, shower and rest space)....... (13 b) (25 L.) (38 L.) (50 L.) 


(fT Tike cht EU ORL Jo fade Uc) 
(1 Sh.) (2 Sh.) (3 Sh.) (4 Sh.) 


Female help’s locker room (including lock- 255 405 470 585 
ers, toilets, shower and restroom)..... (13-L,) ode hy (3G toe eo fo0 b} 
Ci-rs) (2 T.) (3 T.) (4 T.) 

(1 Sh.) (2 Sh.) a 5)) (4 Sh.) 

se oon so: niin. 8,6, wy. m ove ph0.0i 765 1,215 1,595 1,895 

STORAGE 
DCM Oe OE 175 240 330 390 
Memermsiores (Cc) or. ee ek 1,000 2,000 3,000 4,000 
RRCRII ec cs ee ee ese es 1,175 2,240 3,330 4,390 
SE a ae ee el Retina) Brora tbiha sted Co amerta Sore sd | eee ee 


(a) Includes provision for special nurses. 

(b) L: Lockers; T: toilets; Sh: showers; U: urinals. 

(c) Minimum. Based on 20 square feet per bed. Many authorities recommend storage 
areas up to 40 square feet per bed. 
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OPTIONAL FACILITIES 


OUTPATIENT DEPARTMENT 


UNLESS OUTPATIENT SERVICES ARE AL- 
ready available elsewhere, such facilities must be pro- 
vided by the hospital if it is fully to meet its com- 
munity responsibility. Too often in the past, hospitals 
which have planned originally to omit this function 
later find it more or less forced upon them, with 
consequent unsatisfactory or makeshift arrangements. 

Original design should, if possible, allow for future 
additions for this important function if it is not in- 
corporated in the initial construction phases. Other- 
wise when it is developed, as it probably will be, 
the department will be forced into areas remote from 
necessary adjunct services and will be located in 
poorly lighted or ventilated space designed for other 
purposes. This is usually at the expense of storage 
or other space necessary to efficient operation of the 
hospital. Traffic lines become confused and com- 
plicated. 


Adjunct Diagnostic 
facilities 
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Flow chart showing outpatient department traffic. 
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Quite often the department can be combined ad- 
vantageously with the public health center if the 
latter is included. The discussion of the health center, 
given later, should be reviewed and local health 
officials should be consulted before the outpatient 
department is planned. 

Outpatient departments are subject to extreme 
variation but commonly are regarded as entirely 
separate from hospital inpatient service, although for 
economy they should, when possible, utilize the hos- 
pital adjunct services. They are not included in the 
relative area distribution tables and any area assigned 
to this function must be added to the area assigned 
to the hospital proper. 

Figures available indicate a variation of from one 
half to two outpatient visits per day for each occu- 
pied bed. Normally, the lower figure should prevail 
in average communities having the usual health de- 
partment clinic organization. The area required for 
the outpatient department will depend on the patient 
load and the variety of the service to be rendered. 

The outpatient. department is usually assigned 
space on the ground or the main floor with ready 
access to the main administrative areas, especially 
the record room, and is convenient to all adjunct 
services. A separate entrance from the street without 
steps is desirable and should be as isolated as possible 
from the areas occupied by inpatients. 

The normal arrangement will require: waiting 
room; facilities for admitting, appointments and 
cashier, controlling entrance to clinical sections 
and medical social service room; clinical section 
with examining rooms, dressing rooms, treatment 
rooms, dental and other specialty rooms as tfe- 
quired. There should be convenient access without 
undue traffic from the outpatient department through 
the hospital to the pharmacy, radiology, laboratory 
and physical therapy areas. 

The waiting room area, with its direct street en- 
trance, must be light, well ventilated, ample in size 
and attractively finished to promote the psychological 
aspects so necessary to the treatment and care of any 
patient. Furnishings, while durable, should be com- 
fortable and pleasing to the eye. Display boards and 
racks for health education material, murals and other : 
devices create an atmosphere of friendliness and wel- 
come. Automatically projected slides and films have 
been used with outstanding success. In no other situa- 
tion will the individual be more susceptible to sound 
advice and suggestions on health than he is in the 





outpatient department. This represents a focal point 
for the forming of public opinion regarding the 
adequacy or weakness of medical services rendered, 
as well as the reputation of the hospital itself. 

Seats should be arranged to eliminate crowding 
and should be placed in short rows to obviate the 
necessity of patients literally having to climb over 
the feet of others. 

A small playroom for children accompanying their 
parents or awaiting treatment has been found to be 
well worth while. A sheltered perambulator area 
may also be provided. 

Public toilets, lavatories, telephone and clock 
should be provided. Drinking fountains may result 
in Criticism concerning insanitary features; instead, 
paper cup dispensers at coolers or in lavatories are 
recommended. 

Acoustical treatment of the ceiling is advisable. 
Floors should be selected for their ability to with- 
stand hard usage. 

The information, appointment and cashiers’ serv- 
ices may be combined and constitute the outpatient 
administrative office as a subsidiary of the main ad- 
ministration office of the hospital. They should be 
convenient to the main record room. 

Patients are usually referred first to the admitting 
and social service office which, if possible, should 
have a small waiting area aside from the main wait- 
ing room. 

The clinical section includes, in the larger services, 
a history and screening room where initial informa- 
tion concerning the illness is obtained. Simpler treat- 
ments or advice can be given here or the patient can 
be referred to a particular clinic or physician if that 
proves necessary. 

Examining and treatment rooms will vary in num- 
ber and arrangement according to case loads, hos- 
pital policies and other local factors. Therefore, it 
is advisable to draw up a complete clinic schedule 
showing all the intended services and the time al- 
lotted to each service before proceeding with any 
planning. Since such loads usually expand, maximum 
standards are indicated. 

Subsidiary waiting areas for the various clinical 
sections are desirable, as are dressing rooms or booths. 

Examining and treatment rooms may be individual 
units opening from the corridor only, or in series 
with a circulation area for physicians and nurses. A 
surgical treatment room, finished rather like the 
minor operating room of the hospital, is usually 
necessary. In addition to general examining and 
treatment rooms, special areas, such as a darkroom, 
are necessary for eye, ear and throat work. 

General rooms usually require only ordinary ex- 
amining tables, lavatory with knee or foot control 
and gooseneck spout for scrubbing, small sterilizer, 
spot light, chair, stool, foot stool and a small instru- 
ment or work table. A small desk for use by the 
physician in recording findings is necessary. Each 


room may have a call outlet for nurses. 
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If an extensive tuberculosis program is contem- 
plated special provision for photofluoroscopic work, 
or other ready access to x-ray facilities, is necessary. 
Also, some authorities recommend a separate waiting 
room for known tuberculous cases. 

Dental suites are quite important and are discussed 
fully in another section. 

A small office, or offices, for interns, physicians and 
nurses may be desired. If the service is large a 
director’s office may be required. 

Storage space for general supplies used in the out- 
patient department, a standard utility room and a 
janitor’s closet are required. 


DENTAL SUITE 


DENTISTRY IS SUCH a fundamentally important 
phase of health services that every consideration 
must be given to the inclusion of special facilities 
in every hospital. 

Dentists are practically in full accord with the 
fact that there is never any reason for installing a 
single chair unit, even though only part time work is 
contemplated. Two chairs permit a single dentist to 
perform several times the amount of work possible 
with only one chair, conserving the time of these 
specialists which would otherwise be consumed in 
waiting, cleaning up or performing other duties more 
properly done by an attendant. 

A minimum of 200 square feet is required for two 
operatories and a small laboratory, to which it is 
usually advisable to add space for a recovery room 
and a small waiting area. 

An operatory should have a minimum area of 
7 feet 6 inches by 10 feet. Each such operatory in- 
cludes the standard chair, dental unit, instrument 
cabinet, sterilizer unit, knee or foot action lavatory 
with gooseneck spout and with glass shelf and paper 
towel dispenser above, stool and waste receptacle. 
General illumination, in addition to the dental spot 
light, is necessary. One unit is supplied with a dental 
x-ray machine. 

A laboratory with a minimum area of 20 square 
feet is necessary for minor work. This contains a 
laboratory counter with recessed sink and film de- 
veloping tank, anvil and gas, air and electrical out- 
lets. A good working light over the counter is neces- 
sary; lightproof shade and door permit the use of the 
laboratory as a darkroom. The counter has cabinets 
below for supplies. Space for an oxygen tank may 
be required. The air compressor may be placed in 
this room. An exhaust fan is necessary. 

The recovery room requires only a space for a nar- 
row built-in couch on which a pad is placed, a low 
fountain cuspidor, if possible, a small stool and a 
portable table. Storage space for sheets, emesis basin 
and other supplies may be under the couch if ade- 
quate space is not otherwise available. An electrical 
outlet is necessary, as is general illumination. 

A small waiting space also serves for a reception- 
ist’s desk with card index cabinet and telephone. 
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General illumination with floor lamps may be desir- 
able. Electric outlets are required. 

A small closet is desirable for the storage of sup- 
plies for this unit. 

Wall finish should be light, but without glare, 
and attractive. A smooth and washable finish is 
preferred. Floors may be of linoleum or rubber tile. 

Locker and toilet facilities for staff and employes 
must be provided elsewhere. 


HEALTH CENTER 


THE MODERN CONCEPT of centers of health and 
medical activity has developed with the transforma- 
tion of hospitals from the pest houses of former 
years. The combining of hospitals and health centers 
presents advantages which are receiving increased 
recognition by the public. Such combination avoids 
duplication of certain clinical facilities necessary to 
both health department and hospital and increases 
the possibility of continuity of medical care. 

The health center building must provide the ad- 
ministrative, technical and educational facilities neces- 
sary in carrying on the functions of a local health 
department. Some of these functions are basic, well 
defined and part of standard practice. Others are 
newer, of even experimental, and are not yet ac- 
cepted as functions by all health departments. 

The activities of any given health department will 
depend on such factors as the special problems of the 
area, the length of time a program has been in effect, 
the funds and personnel available, the existence of 
other voluntary and official agencies interested in 
various phases of health work and the relationships 
of the health department to such agencies and to the 
organized professions. Nevertheless, certain functions 
and activities are accepted as basic. 

These basic functions may be enumerated as fol- 
lows: administration, control of sanitation, control 
of communicable disease, public health nursing serv- 
ice, individual health protection and promotion 
through provision of certain direct services and public 
health education. 

Administration includes the ordinary business rou- 
tines of any office, as well as the specialized book- 
keeping on health, which involves the collection and 
tabulation of vital statistics and the recording of 
technical activities. 

Control of sanitation includes: (1) supervision of 
private and public water supplies, sewerage, excreta 
disposal, and heating, lighting and ventilation of 
public buildings; (2) supervision of the quality of 
the milk supply, including examination of milk and 
milk product samples; (3) control of the hygienic 
conditions in food handling and processing estab- 
lishments, including inspection of abattoirs, markets, 
bakeries and shellfisheries or shellfish packing plants; 
(4) supervision of eating and drinking establish- 
ments; (5) establishment of satisfactory working 
conditions in industrial plants (often done by the 
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state health department rather than by the local 
unit); (6) control of mosquitoes, flies, rodents and 
other vermin; (7) sanitary supervision of recrea- 
tional facilities, such as tourist camps, parks and 
bathing places; (8) licensing of barber shops, beauty 
parlors and boarding houses. 

Although some of the functions named may be 
performed by other official agencies in the com- 
munity, the health department must keep informed 
constantly concerning all matters which have a bear- 
ing on the health of the community. 

Communicable disease control requires diagnostic 
laboratory facilities, clinical facilities for immuniza- 
tion and refrigerated storage for vaccines and serums. 
Tuberculosis and venereal disease control usually 
constitutes a major part of the activity. In the larger 
centers a separate tuberculosis clinic is usually pro- 
vided, with special x-ray and pneumothorax equip- 
ment. 

Nurses constitute a majority of the staff and will 
require a large proportion of the office facilities. 
They participate in every type of activity and have 
the most frequent and intimate contact with the 
public. 

Health education should be introduced into as 
many aspects of the health center as possible. Panels, 
murals and posters should be incorporated into the 
scheme of the waiting rooms and all other parts of 
the building to which the public has access. 

There should be an auditorium or assembly room 
for public meetings, lectures, motion pictures, con- 
ferences or medical society meetings. A library-con- 
ference room is desirable in a large center. 

Thus, it is seen that proper design of an efficient 
health center must necessarily be based on a study of 
specific local needs. Since, in many areas, public 
health programs are only in early formative and 
limited stages, serious consideration must be given 
to probable expansion of those services. 

Also, for these reasons it is extremely difficult to 
establish standard building sizes for various popula- 
tion groups as has been done quite successfully for 
hospitals. 

The initial need in a community may be only an 


office building for administrative purposes. These — 


offices would be for the health officer, public health 
nurses and sanitary engineers and for business func- 
tions. As the activities expand additional office space 
will be required for an enlarged staff, medical officers 
and directors of various special programs, such as 
venereal diseases, tuberculosis, maternal and infant 
welfare, health education, dentistry, communicable 
diseases, vital statistics and other general health pro- 
grams. 

Office space for these groups would be of local 
adaptation. For the various clinics and special pro- 
grams, the facilities are similar to those described in 
the section on outpatient departments. Hospitals with 
health centers and outpatient departments will com- 


bine these functions for economy and efficiency. 

To varying portions of these activities many com- 
munities in relatively isolated areas will wish to add 
a small number of beds for emergency use. 


PERSONNEL HOUSING 


INTERNS. A separate adjacent building is more 
satisfactory than are quarters in the hospital proper 
for the housing of interns. If it is necessary to plan 
for housing in the hospital, such quarters should 
never be located in patient areas. 

Common living rooms are satisfactory for these 
quarters. However, to provide adequate privacy for 
study, individual bedrooms are essential. Bedrooms 
should not be less than 130 square feet to accom- 
modate space for a lavatory with mirror above, closet, 
bed, dresser, library table or desk, night table, book- 
case, lamp and two chairs. A house telephone and 
radio outlet in each room are essential. 

Where toilet and bath facilities are not furnished 
in individual or connecting rooms, they should be 
supplied in accordance with the following minimum 
ratios: one toilet to five occupants; one shower to six 
occupants, and one tub to 15 occupants. Only one 
lavatory is required for each common bathroom. 

The interns and residents will use the hospital 
library. A small kitchenette for the entire unit may 
be included in the planning. 

STUDENT Nurses. If the hospital contemplates a 
nursing school, a residence for student nurses may 
be required. Such a building should be located near 
enough to the hospital to permit ready access, prefer- 
ably by tunnel or by covered passage. However, the 
nurses’ residence should be sufficiently distant so that 
neither patients nor nurses will be disturbed. 

The following facilities are to be considered in 
planning a home for student nurses: lobby and re- 
ception room with public telephone; powder room 
in lobby area; coatroom and toilet for men visitors; 
small parlors; information and control office with 
locked mail boxes and package receiving room or 
storage closet; library; gymnasium; personal laundry 
facilities; linen rooms and janitor’s closet on each 
floor; trunk storage; kitchenettes; single bedrooms 
and lavatories and closets; a two room suite for 
the residence director if one is employed; adequate 
amusement areas and facilities; food service facilities. 

Portions of the recreation and social areas may 
be located on the lowest floor only if proper natural 
light and ventilation are available there. Administra- 
tion area, teaching facilities and the remainder of the 
social area should be located on the main floor, with 
living quarters on other floors of the building. This 
permits arrangement of the living quarters so that 
any room can be reached from any other room with- 
out traversing administration and social areas. 

Individual rooms for nurses are much more desir- 
able from the standpoint of general administration. 
In addition, such an arrangement promotes morale 
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-and affords a better opportunity for study. An im- 


portant distinction between housing for nurses and 
that provided in the average college dormitory is 
that in the case of nurses, hours for duty, study, 
sleeping and recreation vary widely. On the other 
hand, regular college students maintain a much more 
regular routine. Should limitation of funds make 
necessary two nurses in each room, separate closets 
will be required. The space requirement for indi- 
vidual rooms is similar to that suggested for interns’ 
rooms. 

Consideration has been given to an acoustically 
treated, lightproof, air conditioned sleeping room 
for nurses on night duty. Only beds would be placed 
in this room. In general, however, nurses appear 
not to prefer such an arrangement, as it lacks the 
atmosphere of a fixed home. 

Call bells, buzzer systems or room telephones are 
desirable for calling individuals to classes or other 
engagements. Radio outlets in each room are essen- 
tial. 

A small fiction library should be planned for the 
nurses’ residence. The technical library is often 
housed in the general hospital library if the location 
is convenient. 

The gymnasium may serve for dances and other 
recreation and should have adjacent kitchen facilities 
for general entertainment purposes. A sun deck is 
an attractive feature for a nurses’ residence. 

Personal laundry facilities on each floor require 
two ironing boards and two laundry trays for each 
30 students. A table and adequate drying space are 
necessary. Several nurses’ residences have included 
to advantage a shoe room on each floor for care of 
nurses’ white shoes. This not only is a convenience 
but serves to save floors and furnishings in rooms. 

A kitchenette of approximately 80 square feet and 
an adjoining lounging room of 150 square feet on 
each floor to serve approximately 30 students should 
be provided. 

The general living room or reception room pro- 
viding approximately 15 square feet per student is 
adequate. A kitchen should be conveniently avail- 
able for general social functions. 

All corridors should be carpeted, and corridors, 
baths and other general areas need acoustically 
treated ceilings. Doors should be hung to prevent 
noisy closure. If full length mirrors are not supplied 
in each room, the elevator lobby or stairway entrance 
on each floor provides a convenient place for such 
an item. 

A soiled linen chute provides a definite saving of 
personnel and energy. However, a small service 
elevator is preferable, as it furnishes means of carry- 
ing supplies and removing trash from the floors. An 
incinerator is desirable. 

Lavatories with small mirrors above are necessary 
in each room. Where toilet and bath facilities are 
not furnished in individual or connecting rooms, they 
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should be supplied in accordance with the minimum - 


ratios provided for interns’ quarters. To prevent 
crowding in the common bathrooms, these rooms 
should not be supplied with mirrors. 

Space for physical examinations and limited in- 
firmary facilities may be desired here if they are not 
otherwise provided. 

A toilet room with limited locker space for cus- 
todial employes is necessary. 

For a complete nurses’ residence with adequate 
teaching and recreation areas but no general dining 
room or kitchen areas, a minimum of 300 square feet 
of floor area per resident is required. 

Some of the items suggested for the nurses’ resi- 
dence may exceed the construction budget of many 
hospitals. However, more than the ordinary dormi- 
tory or barracks is required to attract a high type of 
student and for improved morale and administration. 

GRADUATE NursEs, In rare instances, quarters for 
graduate nurses may be required. However, these 
should not be considered when living accommoda- 
tions for the nurses are available elsewhere. If such 
a building is necessary, private rooms with closet, 
lavatory and adequate bath and toilet facilities similar 
to those required for the student nurses’ residence 
should be provided. Minimum room size should be 
130 square feet. 


A lounge, kitchenette, facilities for personal laun- 
dry and other facilities incorporated in the student 
nurses’ residence are also necessary. 

SisTERS. If the hospital is to be operated by one 
of the religious orders, special provision must be 
made for the Sisters’ quarters. In addition to rooms 
described for nurses, chapel facilities must be fur- 
nished. These are preferable in a separate building 
rather than in the hospital proper. Consultation with 
a representative of the order is suggested before any 
attempt is made to plan such quarters. 

OTHER EMPLOYES. Occasionally, because of local 
conditions, it may be necessary to provide cottages 
or apartments for a limited number of other per- 
sonnel. However, hospital administration is generally 
simpler if such quarters are not supplied. 


TEACHING FACILITIES 


SCHOOLS OF NURSING should not be planned for 
small hospitals. The equipment and clinical facilities 
of the smaller institutions are generally considered in- 
adequate for teaching purposes. Graduates of nursing 
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schools conducted by such institutions are unable to 
qualify for many state board examinations and may 
not be able to meet civil service requirements. 

Minimum facilities for a school of nursing will re- 
quire: 

1. Two offices. 

2. One science laboratory room to accommodate 
one section of the maximum size of entering class. 
(A section is usually one half of the entering class.) 
It is not desirable to have this room large enough 
to accommodate more than 16 students, inasmuch as 
16 is considered to be the maximum number which 
one instructor can teach properly. 

3. One dietetics laboratory to accommodate one 
section. (An anatomy and physiology laboratory may 
also be desirable. ) 

4, One nursing arts classroom for one section. 

5. One or more classrooms to accommodate an 
entire class. 

6. One library to accommodate one third of the 
student body. 

7. One large lecture hall to accommodate the en- 
tire student body. Projection equipment and demon- 
stration facilities should be provided in the lecture 
hall. 


8. Toilets, storage and janitor’s closet. 

The teaching facilities preferably should be located 
in a building apart from the nurses’ residence. Light- 
ing, heating, ventilation, acoustical treatment and 
color schemes should be in accord with the best 
approved practices for educational institutions. 

Equipment and furnishings, for the school for 
nurses should be similar to those in similar or related 
institutions but adapted to the specific needs of the 
courses given in the school. 

Chairs should be designed for good posture, with 
writing arm or desk and a shelf for books. 

Each classroom requires a bulletin board and a 
blackboard. 

Motion picture screens and projectors will be 
needed in line with the increasing use of visual educa- 
tional methods. 


Multiple electrical outlets should be installed 


freely for use of x-ray view boxes and other equip- 

ment. 

' Storage space and cabinets must be provided for 

special equipment, materials, manikins and models. 
The various laboratories require special study in 

design to supply facilities fully to meet all functional 

needs. 
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MECHANICAL FACILITIES 


THE FIRST COST OF THE MECHANICAL AND 
electrical equipment of a hospital is approximately 
one-third of the total cost of the building. Moreover, 
the cost of operating and maintaining this equipment 
is far greater than it is for all other parts of the 
building. Consideration should therefore be given to 
the design and selection of materials for the mechan- 
ical and electrical plant so that the first cost will be 
economical, excessive repairs can be eliminated and 
the cost of labor, fuel and power can be reduced to 
the minimum. At the same time the plant must be 
adequate to protect the health and safety of patients 
and employes and to maintain sanitary conditions 
in the hospital. 

These objectives can only be accomplished by sim- 
plifying the design, by using systems of proved merit 
and by employing only the best materials and equip- 
ment. Not only is an overly elaborate plant expen- 
sive to install but the increased cost of operation and 
maintenance is an annual charge for the life of the 
building. 

Since the operation of a hospital is dependent upon 
a good water supply, sewage disposal and electric 


service, consideration should be given to these serv- 
ices in selecting a hospital site. The state or local 
health department and the mechanical engineer 
should be consulted before a site is chosen. 

The architect, hospital staff and hospital consult- 
ant plan the various departments of the hospital and 
specify the clinical equipment required by the doc- 
tors, technicians and nurses. However, it is the 
responsibility of the consulting engineer to provide 
heating, sanitary and electrical systems that will 
guarantee the proper functioning of these depart- 
ments and their equipment, temperatures best suited 
for the patients, sanitary conditions and efficient op- 
eration of the hospital. It is therefore of the utmost 
importance that consulting engineers be selected who 
are acquainted with hospital practice, who are com- 
petent to design the systems involved and who have 
no interest in sales or contracting. 

It is not the intent of these recommendations to 
cover engineering fundamentals or problems common 
to building construction, but rather to present special 
phases which are peculiar to hospitals and of interest 
to the hospital architect and engineer. 


HEATING AND VENTILATING 


HEATING AND STEAM SUPPLY 


THE HEATING, steam supply and ventilating 
systems are closely related to each other, both in 
physical installation and in their functional relation- 
ship to the various departments of the hospital. These 
relationships must be kept in mind when the systems 
are planned. 


HEATING SYSTEMS 


THE HEATING SYSTEM should be designed to main- 
tain a temperature of 72 degrees F. in bedrooms, 
corridors and service areas. It is not practical to 
design a heating system for a higher temperature 
and reduce bedroom temperatures by regulating 
valves. The temperature in operating rooms, recov- 
ery rooms, nurseries, delivery rooms and similar 
spaces should be 80 degrees F. but the additional 
heat required to maintain this temperature can be 
supplied by auxiliary radiation connected to the high 
pressure steam system or through the ventilating 
system. 

This arrangement provides normal temperatures 
except when the higher temperatures are required, 
_as during operations, and makes it possible to provide 


heat when the regular heating system is shut down, 
as in the spring and early fall. Laundries, kitchens 
and sterilizing rooms require little heat because they 
are often overheated by their equipment. Patients’ 
toilet room temperatures should be 72 degrees F. 
while bathrooms may require 80 degrees F. Rooms 
used exclusively for storage of anesthetic gases should 
not be heated. 

Some architects and engineers believe that the 
constant uniform temperature required in most areas 
of the hospital can best be maintained at the lowest 
operating cost, without noise, by the use of a hot 
water heating system. Where steam heating systems 
are used they should be of the vapor modulating 
orifice type with automatic controls which will main- 
tain constant temperature with some heat in the 
radiators at all times. Vapor systems of heating re- 
quire more maintenance than do hot water systems 
as the life of traps is limited, uniform control is more 
difficult and noises may develop. 

Considerable saving can be made in installation 
and operating costs of the heating system by insulat- 
ing the exterior surfaces of the building, providing 
double glazing and weather-stripping. This should 
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be considered particularly for buildings in climates 
where the temperature drops to zero degrees F. or 
lower, where the cost of fuel is relatively high, and 
where summer air conditioning is considered. In 
cold climates double or triple glazing is advocated 
for areas where high humidity is required, such as 
operating and delivery suites. Insulation and vapor 
barriers are essential to prevent formation of con- 
densation on or within the exterior walls or ceiling of 
spaces requiring high humidities. 


PRELIMINARY PLANNING 


DURING THE PRELIMINARY PLANNING, the ap- 
proximate size of the boilers and boiler room equip- 
ment must be determined so that the necessary space 
can be allotted for boiler and pump rooms. Chases 
and furred spaces should also be provided for heating 
risers, swing connections to radiators and steam pip- 
ing. Spandrel and other beams should be set to clear 
riser chases and furrings should be arranged to leave 
free space for expansion and insulation. It is not 
advisable to use floor fill for radiator branches or 
other pipes. These requirements should be discussed 
in detail with the architect, plumbing engineer and 
structural engineers to avoid interference. 


BOILERS 


AFTER CALCULATING the heating and processing 
steam requirements, including the diversity of use 
factor, the boilers should be selected at normal rat- 
ing. To this must be added reserve capacity to assure 
continual operation in case a boiler is out of service. 

Should the entire plant be operated from the high 
pressure steam boilers, three boilers, each rated at a 
minimum of 40 per cent of the total load, are prefer- 
able to two. When two boilers are contemplated, 
each boiler should be rated at a minimum of 66 per 
cent of the total load. Boilers rated at 125 pounds 
working pressure are required for laundry. Water 
tube boilers can be operated at a greater over-rating 
than fire tube boilers. 

In the small hospital where steam is required for 
only the laundry, it is advisable to utilize the space 
heating boilers for heating domestic hot water. The 


size of boilers can be selected on the same basis as . 
described for high pressure plants. Automatic steam . 


generators will provide the necessary steam for laun- 
dry or sterilizers. Automatic steam generators are 
generally rated at the maximum steam output at 
the nozzle and cannot carry an over-rating like the 
conventional steel firebox boilers. 

Consideration should be given to the installation 
of a small central steam generating plant for steti- 
lization and safety ventilation in the small hospital. 
Use of other than direct steam heated sterilizers in 
operating and delivery suites requires that such 
sterilizing facilities be placed outside the hazardous 
areas to prevent the possibility of explosion and fire. 
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This causes inconvenience to the personnel and adds 
to the difficulty of maintaining sterile technique. 


BOILER ROOM AUXILIARIES 


CENTRIFUGAL OR ROTARY TYPE of boiler feed 
water pumps should be considered to minimize the 
danger of carrying oils into the boilers. Electrically 
driven pumps should be augmented by steam driven 
turbines or engines where electric failures are fre- 
quent or exhaust steam can be advantageously used 
for heating. Thorough cleaning of the condensate 
from exhaust steam through separators will reduce 
the formation of scale in the boilers. 

Condensate from the various pressure steam sys- 
tems should pass through a vented flash tank before 
entering the condensate receiver tank. By providing 
flash tanks at the various load centers, the condensate 
can be returned to the pumps through one wet 
return. Where practicable, the vapors from flash 
tanks can be utilized to heat domestic water before 
escaping into the atmosphere. 

Oil or gas burners should be used unless the cost 
of these fuels exceeds the combined cost of coal and 
labor of handling. This method of firing will elimi- 
nate the noise and dirt caused by coal and ash 
handling. Smaller installations require equipment 
capable of relighting after the flame has gone out. 
Larger installations can utilize the semi-automatic 
oil burning equipment, where the heat is controlled 
by regulating the oil and air supply to burner. 

Automatic stokers are more economical than hand 
firing, due to the burning of a lower grade of coal 
and saving in labor. Coal burning equipment re- 
quires facilities for removal of ashes, along with 
adequate ash disposal. 

Accurate supervision of boiler room technique can 
be assured by providing recording steam flow meters, 
recording steam pressure gauges, recording COsz 
meters, flue gas temperature recorders, and indicating 
draft gauges. 

Boiler feed water should be analyzed for the type 
of treatment required to prevent scale and corrosion. 
Providing water softeners alone will not in all cases 
eliminate this danger. 


BOILER ROOM 


BOILER ROOMS should be separated from other 
parts of the building by fireproof walls and fire under- 
writers’ doors and should have exits from two points 
and ample window area. Fixed louvres in the ex- 
terior wall are advocated to assure sufficient air for 
combustion. These louvres should be located so 
the incoming air will be preheated before reaching 
the firing space. Ceilings should be suspended, of 
fireproof materials, with insulation and circulating 
air space between ceiling and floor slab above. Open- 
ings in exterior walls through which boilers or large 
equipment can be removed are often found necessary. 

For the larger institutions, a separate building near 
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the hospital but away from the patients’ bedrooms 
is advisable for the boilers and laundry. Steam and 
water piping from the boiler house should be run 
in a tunnel which may also serve as a passage for 
laundry trucks. 

If future expansion of the hospital is possible, the 
boiler room should provide space for additional 
-boilers. Should the expansion be imminent, it would 
be advisable to provide surplus boiler capacity for 
the anticipated load. 


STEAM REQUIREMENTS 


THE STEAM REQUIREMENTS for sterilizers and 
kitchens can be estimated from the table above. How- 
ever, it must be borne in mind that all equipment 
will not be operating at one time and that heat losses 
from the supply and return piping must be added. 


HOURLY STEAM CONSUMPTION 


The average laundry should require approximately 
Y4, hp. boiler capacity per bed. Steam must also be 
furnished to heat approximately 5 gallons of water 
per hour per bed for general use in the hospital. 


PIPING : 


Steam piping should be provided to supply 10 
pounds’ pressure at the laundry, 50 pounds to ster- 
ilizers, 20 pounds for kitchens and 2 pounds to 
kitchen steamers. Low pressure steam at 5 pounds’ 
pressure is recommended for hot water heating inas- 
much as the water temperatures can be controlled 
more accurately. 

Where steam is used for heating and the steam is 
thermostatically controlled, orifices should be used 
at all radiator supply values to guarantee an even 
distribution of steam to all radiators. An overhead 
hot water heating main, where ceiling space is avail- 
able, has the advantage that radiators can be vented 
through the risers to the overhead expansion tank 
instead of by individual vent valves. Steam and hot 
water pipes 2 inches and larger should preferably 
be welded, with long radius bends for hot water 


piping. 


Standard weight steel or wrought iron pipe can 
be used for hot water and low pressure steam piping, 
but extra heavy steel or wrought iron pipe should 
be used for high pressure piping, returns and trap 
discharge lines. Steam pattern cast-iron fittings are 
satisfactory for the smaller pipes. 

Steam and condensation flowing in opposite direc- 
tions in the same pipe are responsible for most cases 
of water hammer. This can be eliminated by drips, 
properly located on all steam mains and branches, 
or by larger pipes. To ensure efficient and noiseless 
operation, each piece of equipment should have a 
separate trap of the proper size and design to re- 
move all air and condensation rapidly. Where con- 
nected steam loads are large, it is advisable to pro- 
vide two pressure reducing valves in parallel to 
supply varying loads without noise and wire draw- 
ing. 

Relief valves will protect equipment and controls 
on the low pressure side. Manually controlled valves 
should be used on radiators not equipped with auto- 
matic temperature controls, and hot water radiators 
should have one key-operated valve which can be 
set permanently to adjust the flow of water through 
the radiator and used to stop the flow in case of 
leaks. Each riser, each branch main and each piece 
of equipment should be valved separately to permit 
repair and replacement. 

Traps, pressure reducing valves, regulating valves 
and similar equipment should have bypasses and 
strainers. Duplicate automatic valves in the bypasses 
at reducing and regulating stations will provide a 
continuity of automatic control. High pressure boil- 
ers should be connected and valved in accordance 
with the state boiler code. Insulated valve handles 
should be used on globe valves at equipment. 
Strainers in steam connections at pressure sterilizers 
will protect the controls and prolong the life of the 
steam filters. 


RADIATORS 


Inasmuch as the heating engineer is responsible 
for the maintenance of satisfactory temperatures, he 
should consider in detail the wall and roof construc- 
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tion and particularly the window leakage which may 
be anticipated. 

The size of hot water radiators need not be larger 
than those of a steam system, when an average water 
temperature of 215 degrees F. is used. With forced 
hot water circulation, the branches, mains and risers 
may be even smaller than those of a steam system. 
Exposed cast-iron ot convector types of radiators are 
preferable to concealed radiators because they can 
be cleaned more readily, reduce air movement and 
provide more radiant heat. Radiators should be wall 
hung and connections should be made to the wall 
rather than to the floor to facilitate cleaning. Spe- 
cial cast-iron hospital.radiators are not required, as 
standard ones can be satisfactorily cleaned with 
brushes. 

Where there are two windows in a bedroom it is 
not advisable to place a radiator under the window 
nearest the bed. This tends to overheat the patient 
and is an unnecessary expense. Neither is it neces- 
sary to set a radiator under each window of other 
rooms. Concealed radiators are recommended for 
operating rooms and delivery rooms, but special 
hinged panels should be provided for cleaning. 


RADIANT HEATING 


Properly designed radiant heating systems, using 
low temperature hot water, have been considered 
favorably for hospitals. However, their cost, with 
special plaster and construction, is higher than that 
of conventional systems. Should radiant heating be 
used, it is best to select an engineer with experience 
in the design of such systems. Heating coils for the 
panels may be located in the plaster or in the floor 
slab. The structural engineer should be consulted if 
the coils are to be poured into the floor slab. High 
floor temperatures should be avoided. Many build- 
ing codes prohibit the use of coils in the structural 
slab. If the coils are located in floors, the floor cov- 
ering must be considered, while if they are in the 
plaster, streaks may develop. 

Such systems, however, have many advantages. 
The objectionable radiators are eliminated, and a 
more comfortable condition is provided at a lower 
temperature. Radiant heating can be used effectively 
to heat the patient by radiation from the ceiling 
even with the windows open. It is also an ideal 
system for mental hospitals and nurseries, where radi- 
ators and grilles should not be exposed. 


THERMOSTATIC CONTROL 


It is not practicable to maintain constant tempera- 
tures by manual control of the flow of the heating 
medium to the radiators because this requires con- 
stant supervision by the engineer or nurses. Tempera- 
ture control can be accomplished by individual room 
thermostats or zone control systems. The latter, 
where north and south exposures are separately con- 
trolled, are less expensive. The east exposure can 
usually be controlled with the south section, and the 
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west with the north. Thermostatic controls which 
are actuated by outside temperature, wind velocity 
and an inside pilot thermostat have given good serv- 
ice, 

In hot water heating systems, the water at the 
boiler or converter should be held at a constant tem- 
perature. The temperature of the circulating water 
can be varied with a thermostatically controlled 
three-way valve which will bypass return water and 
mix it with the high temperature water to give the 
required temperature. The modulating type of con- 
trol with orifices is preferable for low pressure steam 
systems, inasmuch as it is considered desirable to 
retain some heat in the radiators. 


FUEL STORAGE 


The size of coal storage bins and fuel oil storage 
tanks should be governed by the facilities available 
for deliveries. In most cases, when deliveries are 
dependable, the coal bins should be of ample size 
to store one month’s supply plus a rail coal car load. 
Two oil tanks are advisable when delivery services 
are not dependable, each of proper size to receive 
a full tank truck load. Delivery chutes, ash hoists 
and oil fill lines should be located so that the noise 
of trucks will not disturb the patients. | 


INCINERATORS 


Garbage and refuse incinerators are usually re- 
quired and should be located in or near the boiler 
room. Garbage incinerators should be designed to 
burn at least 50 per cent wet garbage, which re- 
quires high temperatures and ample combustion 
space. The garbage room and charging hopper 
should be above the incinerator, but not at an ele- 
vation which might cause back draughts. The fur- 
nace, combustion chamber and flue should be lined 
with high temperature A-1 fire brick and tile. The 
flue should have a counter-weighted, easy operating 
damper. The boiler smoke stack may be used for the 
incinerator, but the stack capacity must be increased 
for the additional load. 

Incinerators should preferably have gas or oil 
burners to maintain high temperatures. Grates in the 
rear section of the boilers have been used for dis- 
posal of wastes. Garbage destructors or grinders, 
connected with the street sewers, have proven satis- 
factory where their use is permitted. These can be 
set under the scraping sinks of the dishwashing table 
to receive the garbage directly through a screen. In ~ 
or adjoining the garbage room there should be a 
can-washing pan with hot and cold water sprays and 
a steam disinfector. . : 


SPRINKLERS 


Automatic sprinkler systems should be considered 
for storerooms, kitchens, dining rooms, laboratories, 
shops, trash rooms and spaces which are not regu- 
larly occupied. The saving in the fire insurance rate 





will usually balance the expenditure, although the 
safety of the patients and the building is sufficient 
justification in itself. The National Board of Fire 
Underwriters has regulations governing different 
types of systems and providing varying reductions 
in rates. These should be consulted when possible. 


VENTILATION 


The ventilation of hospitals should be limited to 
minimum requirements as determined by health, 
comfort and safety standards. The air should be 
changed in spaces in which excessive heat or mois- 
ture is generated, where objectionable odors or dust 
are present and where explosive or toxic gases might 
accumulate. For work spaces in the smaller hospitals, 
exhaust ventilation will suffice. Air leakage will re- 
_ place the quantities exhausted for most such areas 
and the introduction of air from windows will not 
be objectionable for over-heated spaces. 

Air supply and exhaust systems are required for 
Operating rooms and delivery rooms. Should an air 
supply system be desirable for other spaces, the 
quantity of air supplied should be less than that ex- 
hausted so that odors will not be forced into other 
hospital departments. Separate ventilating systems 
should be provided for departments which have dif- 
ferent working hours to reduce operating costs. The 
“minimum requirements of some areas may be cov- 
ered by state codes. For the larger exhaust systems, 
and where ventilation is essential, it is advisable to 
install two fans, each of which carries half the full 


load. One fan can be used for breakdown service 


and to reduce the air exhausted when the full amount 
is not required. Fans with two-speed motors will 
permit increasing the ventilation during the summer. 


KITCHENS 


The ventilating system for kitchens should be de- 
signed to remove the heat, vapor and odors from the 
cooking, dishwashing and serving areas. Attention 
must be given to the cooking space with the ranges, 
broilers, ovens, kettles and steamers. 

Preparation spaces that have windows need not 
be ventilated separately. The cooking, dishwashing 
and serving areas in the kitchen and cafeteria should 
have hoods, with the bottom edge approximately 6 

feet 6 inches from the floor. It is also advisable to 
provide exhaust registers in or near the ceiling to 
remove hot air and vapor which are not exhausted 
by the hoods. The ducts from the ranges should be 
constructed of heavy gauge metal properly insulated 
to resist grease fires. Copper ducts are preferable for 

exhausting such vapors as those from dishwashers. 

Both the cooking and dishwasher area ducts must 
be constructed with watertight bottoms, and vertical 
sections should be so assembled that condensation 
will drain to one or more drip pipes. High pressure 
steam lines should be connected into ducts and hoods 
of ranges to smother grease fires. Kitchen exhaust 
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systems should discharge above the roof. Range 
hoods should be provided with grease filters and 
constructed with smooth surfaces to permit easy 
cleaning. 


LAUNDRY 

The primary purpose of the ventilating system for 
the laundry is to remove vapor and heated air from 
the ironer, presses, tumblers and washers. At least 
50 per cent of the air should be taken from over 
the ironer. The quantity exhausted varies with the 
size of the machines and the natural ventilation of 
the room. For a 100 bed hospital, the exhaust re- 
quired from the ironer is approximately 2500 cubic 
feet per minute. This air should be taken from a 
hood with hinged glass panels mounted directly 
over the ironer. An additional exhaust, equipped 
with a lint catcher, must be connected with the 
tumbler to carry the air from the tumbler fan to the 
roof. 


OPERATING AND DELIVERY ROOMS 


Operating rooms, delivery rooms and adjacent cor- 
ridors and anesthesia equipment storage rooms re- 
quire special consideration. In addition to the ground- 
ing of floors to prevent static sparks, as described in 
the electrical section, ventilation is necessary in these 
spaces to reduce the concentration of explosive gases 
and to raise the humidity, which reduces static. The 
ventilation system should change the air from eight 
to twelve times per hour (10 recommended), and 
the air conditioning system should maintain a rela- 
tive humidity of at least 55 per cent (60 per cent 
recommended). The 100 per cent outdoor air must 
be filtered and introduced into these spaces without 
appreciable air movement. The exhaust should be 
taken from a point near the floor to remove dust 
and the heavier gases. The heat generated in ster- 
ilizing rooms adjoining operating and delivery rooms 
should be removed by an exhaust system with fan. 

Many hospitals cool the operating and delivery 
rooms when outside temperatures are high. Extreme 
temperature differentials and drafts should be avoid- 
ed. Recovery rooms will require cooling where they 
are used with conditioned operating rooms. All rooms 
that require air conditioning should be furnished with 
accurate instruments to indicate the relative humid- 
ity and temperature. 


NURSERIES 

Nurseries require higher temperatures and humidi- 
ties than do other sections of the hospital. The air 
supply when provided should be filtered without re- 
circulation and introduced in such a way that there 
will be no drafts. Nurseries for normal babies should 
be maintained at a temperature of 80 degrees F. and 


a relative humidity of 55 per cent. The tempera- 


ture requirements of premature infants vary widely, 
necessitating the use of separate incubators for the 
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weaker infants. However, a nursery temperature of 
80 degrees F. with 65 per cent relative humidity 
has been found satisfactory for the majority of pre- 
mature infants. 


LABORATORIES 


Laboratory hoods must be connected with vent 
lines through the roof and acid resisting fans and 
vent pipe should be used. For such vents it is pref- 
erable to place the fan on the roof to prevent the 
possibility of acid fumes being forced into the build- 
ing. The treatment of animal rooms depends on the 
animals used. In all cases these rooms must be ven- 
tilated to prevent odors from reaching hospital rooms. 

Laboratories that will work with virus materials 
require ventilation to safeguard the technicians and 
prevent cross-contamination and spread of the virus. 
These laboratories should have fixed glass windows 
and therefore be completely air-conditioned. A nega- 
tive pressure is maintained in the laboratories to 
prevent the spread of contaminated air to sterile 
areas. Shielded germicidal lamps are some times 
used in the laboratory work areas. 

Exhaust air from virus laboratories should be 
taken from a slot or similar opening just above the 
work counters and from the hoods. The exhaust 
from the hoods in which active virus is used must 
be effectively sterilized to eliminate the danger of 
contaminating areas near the laboratory. Gas and 
electric heaters designed to heat the exhausted air 
to 600 degrees F. have proved effective. The exhaust 
from animal rooms and work spaces is treated with 
ultraviolet germicidal rays. 


ALLERGIES 


The treatment of allergy patients requires air at 
a constant temperature and free from dust, fungi 
and pollen. Air filters will remove the larger par- 
ticles of dust, but electrical precipitation is neces- 
sary for the smaller pollen and dust particles. Hu- 
midifiers should be provided to maintain a relative 
humidity of from 35 per cent at 55 degrees F. to 
50 per cent at 75 degrees F. Ventilating units with 
filters and humidification will serve where central 
ventilation systems are not feasible. Portable elec- 
trical filters have been manufactured for individual 
rooms and can be used if precautions are taken to 
prevent sparks from igniting oxygen or other ex- 
plosive gases. 


ODORS 


Any rooms and spaces in which odors may be 
generated, such as morgues and animal houses, should 
be exhausted by separate systems which will dis- 
charge above the roof or well away from any win- 
dows. The odors carried by exhaust air can be te- 
duced by the introduction of ozone at the exhaust 
outlet or by passing the air through activated carbon 
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GASES 


Rooms and spaces in which sealed containers of 
explosive gases are stored should be ventilated to 
reduce the concentration from possible leakage. Grav- 
ity supply and exhaust ventilation is preferable for 
storage rooms inasmuch as a mechanical ventilating 
system might not have supervision. 


re 


MISCELLANEOUS REQUIREMENTS 


All exhaust ventilation should be carried to the 
roof or well away from windows. Where high hu- 
midities are required in cold climates, double win- 
dow glass should be used to prevent condensation 
and exterior walls and ceilings should be vapor- 
proofed. Inside rooms which may be used as work 
spaces should be ventilated. Inside toilets, baths, 
bedpan rooms or alcoves and sterilizer rooms require 
mechanical ventilation. The larger toilets, baths and 
showers which have three or more units usually 
require ventilation regardless of their location. How- 
ever, small toilets, baths, diet kitchens in which little 
cooking is done and utility rooms of nursing units 
do not require ventilation if they have windows. 

All closets should have louvers, grilles or open- 
ings to ensure ample circulation of air. The enclos- 
ures for sterilizers require ventilation, but in most 
cases gravity ventilation will suffice. Either louvers 
or spaces under doors are required for rooms from 
which air is exhausted. Louvers for exhausting air 
from buildings should not be placed in exterior walls 
as wind pressure is often greater than the air pres- 
sure created by the fan. 


NOISE 


The mechanical plant is responsible for many of 
the objectionable noises encountered in hospitals. 
Motor noises are usually due to alternating current 
or high frequency hum. However, this and most 
mechanical noises can be controlled by separating 


the equipment from the building structure with 


sound insulating materials. Heavy reciprocating ma- — 
chines can be insulated by using heavy concrete bases 
set on a bed of sand and insulated from the floor 
with cork. 

Valve noises are sometimes transmitted by pipes, 
in which cases special hose or soft copper tubing 
may isolate the sound. Water hammer in pipes can 
be prevented by properly located traps. Steam noises 
can be avoided by using low steam velocities. 





OPERATING AND MAINTENANCE INSTRUCTIONS 


Plans that show the correct location of all mains, 
risers, connections, valves and equipment should be 
prepared and filed for reference. Numbered brass 
tags should be permanently attached to valve han- 
dles and a valve schedule should be prepared and 
framed under glass to show the location and pur- 
pose of each valve. Piping should be identified by 
markings or color. For proper maintenance an in- 
dexed manual should be compiled for each piece of 
equipment, containing the necessary operating in- 
structions and all pertinent manufacturet’s literature. 
A schedule giving the interval at which each piece 
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of equipment should be inspected, cleaned, serviced 
and oiled, with spaces for the dates when the work 
is done, will reduce maintenance chores and the cost 
of repairs. 


GUIDES 


For details of current practices in heating, venti- 
lating and air conditioning, the engineering papers 
and “Guide” of the American Society of Heating 
and Ventilating Engineers and the regulations of 
the Heating, Piping and Air Conditioning Contrac- 
tors’ Association should be consulted. 


KITCHENS AND KITCHEN EQUIPMENT 


FOOD SERVICE 

A HOSPITAL IS JUDGED by its food. The recov- 
ery of the patient, in many cases and the reputa- 
tion of the hospital are, in a large measure, dependent 
ON nutritious, appetizing food with eye appeal. Such 
food cannot be prepared and served without an effi- 
cient kitchen and food service. These facilities can 
only be perfected by placing more emphasis on the 
kitchen plan, equipment and food distribution. The 
architect has much literature to guide him in de- 
signing the operating suite, nursery and patients’ 
rooms; however, there is little specific information 
which can be applied to the special kitchen prob- 
lems that are peculiar to each hospital plan. 





LOCATION 


THE KITCHEN SHOULD be located as near the 
center of the patient population as the hospital plan 
will permit to reduce to a minimum the average 
distance which food must be carried to the patients. 
The distance which the food must be carried ver- 
tically is not of so much importance because little 
time is required to move a food cart an additional 
floor in an elevator. The location of the kitchen 
will determine the type of food service, and for this 
reason the two should be considered at the same 
time. 

When the kitchen is being planned, space should 
be provided for all related departments, including 
delivery entrance, storage, refrigeration, vegetable 
preparation, butcher shop, scullery, salad prepara- 
tion, cooking, bakery food service, dietitian’s office 
and special diets. The dietitian should be consulted 
relative to the arrangement and location of these 
departments. All departments, with the possible 


exception of the main storeroom, should be located 
at grade level to provide ample light and cross ven- 
tilation. 


PLANNING 

THE KITCHEN SHOULD be planned to provide 
straight line movement of the food from the serv- 
ice entrance through the preparation departments to 
the food carts or trays and to the elevators, without 
cross traflic. 

The main storage room and refrigerators should 
preferably be located near the service entrance, with 
the preparation sections located near by, so that the 
raw foods and meat are available for processing 
without unnecessary cartage. The vegetable prep- 
aration section and butcher shop can often be placed 
on opposite sides of the refrigerators, with the doors 
of the boxes opening near their respective depart- 
ments to avoid cross traffic. Each department must 
be a self contained unit with complete equipment, 
so arranged that the food can be prepared with 
the minimum handling and carting. 

The cooking department, including ranges, fryers, 
ovens, kettles and steamers, should preferably be lo- 
cated near the center of the kitchen to permit the 
delivery of the raw foods and the removal of cooked 
foods without interference. The serving tables and 
counters are arranged to receive the food from the 
cooking section and dispense it to trucks or to trays 
where central tray service is employed. The salad 
and dessert preparation should be adjacent to the 
serving area. 

Baking for small hospitals is usually limited to 
small quantities and can be done satisfactorily in 
the ovens of the ranges or with a small oven located 
at the ranges. The larger hospitals may require a 
complete bakery, but as it is not related to the other 
kitchen departments it should preferably be located 
convenient to the storeroom and serving area. 

Consideration must be given to the serving area 
and to space for washing and storing trucks. The 
serving area should be located as near the elevators 
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or dumbwaiters as conditions will permit to reduce 
the time required to deliver hot food. Before the 
serving area can be arranged, it must be determined 
whether there will be a central service, with trays 
set up in the kitchen, or whether the food will be 
sent to the patients’ floors in bulk. 

Small kitchens for the preparation of special diets 
have been used extensively in the past, but at the 
present time there is a tendency to use a section of 
the main kitchen for this purpose. If a diet kitchen 
is provided, it is located near the serving area where 
facilities of the main kitchen can be used. 

If dishes are to be returned to a central point 
for washing, the dishwashing room can best be lo- 
cated near the elevators and serving area. This 
location reduces the distance between the elevator 
and the dishwashing room and permits easy distribu- 
tion of clean dishes to the trays. Dishes from the 
nurses’, staff and employees’ dining rooms are then 
washed in the same room. Where bulk food is de- 
livered to the patients’ floors, the dishes are usually 
washed in a room on the patients’ floor but in some 
cases they are sent to the central dishwashing room. 


DELIVERY AND STORAGE 


THE DELIVERY ENTRANCE should be located at a 
point where trucks and unloading will not disturb 
patients and should also be near the storeroom and 
refrigerators. Platform scales located in the receiv- 
ing room, preferably of the depressed type, are nec- 
essary to check deliveries. The size of the store- 
room varies with the buying policy, according to 
whether supplies are purchased wholesale or retail, 
and the quantities delivered at one time. Where 
large storerooms are required it is desirable to pro- 
vide a small room adjoining the kitchen to which 
daily stores can be issued. 

A single delivery entrance with one receiving 
clerk may be used for all hospital supplies, in which 
case provision must be made to store the foods sep- 
atately and to dispense hospital supplies without 
passing through the kitchen. One way in which this 
can be accomplished is to arrange the basement un- 
der the kitchen for storage and deliver the hospital 
supplies through the basement to the elevators. With 
this arrangement, a lift is provided at the service 
entrance to deliver supplies to the basement and 
bring daily food requirements to the kitchen. Ex- 
cept as required by special conditions, the refrig- 
erators should be on the first floor, as previously 
mentioned. With any storeroom an accurate check 
system for receipts and requisitions must be provided. 

All storerooms for food must be constructed so 
that rats, mice and insects cannot enter and must 
be without spaces in which they can hide. Con- 
crete or tile floors with fireproof plastered walls and 
ceilings provide proper protection. Metal shelving 
is preferable to wood; however, the design is as im- 
portant as are the materials. The bottom shelf must 
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be above the floor to permit inspection of all parts 
of the floor, and the top and ends should be set to 
provide space for cleaning and inspection. Walls — 
and ceilings should be painted to permit easy clean- 
ing. 

The storage space for dry foods, vegetables and 
fruit must not be located under drain lines of the 
plumbing system inasmuch as small leaks or seepage 
from such pipes may contaminate the food supply. 
To maintain low temperatures in the storage space 
it is advisable to run steam and hot water pipes 
outside these spaces. Exposed pipes of any type are 
objectionable as they collect dust and often interfere 
with the shelving. 


VEGETABLE PREPARATION 


IF THE POTATO PARER is set near the entrance 
to the preparation space a very good plan can be 
developed. If the parer is mounted at the proper 
elevation adjacent to the vegetable sink it will dis- 
charge directly into a basket in the sink compart- 
ment for rinsing, thus reducing the labor of handling. 
Potatoes can then be eyed and passed into the 
washing sink. One or two work tables and a food 
chopper, in addition to the equipment mentioned, 
will provide sufficient equipment for a hospital with 
a capacity up to 400 beds. 

A cart with baskets can be used to advantage 
to bring potatoes to the parer and to fill the hopper 
without rehandling. An automatic electric shutoff or 
timing bell can be used with the parer to avoid 
removing too much potato with the skin. 


BUTCHER SHOP 

FOR THE BUTCHER SHOP a chopping block, butch- 
ers’ table and sink are required. The size can be 
varied to meet the requirements of hospitals up to 
500 beds. A grinding machine and slicer will save 
both labor and meat. A fish box should be pro- 
vided in this area, and it is often desirable to use 
a separate sink and preparation table for fish. 

Consideration must be given to the use of frozen — 
meat by providing for storage equipment for it or 
by allowing space for its future installation. o 


RANGES AND OVENS 

RANGES AND OVENS ARE HEATED by gas, elec- 
tricity, oil or coal. The use of coal should be avoided _ 
where possible as the heat cannot be accurately con- 


trolled, temperatures cannot be changed quickly, and 4 


the dirt and ashes are objectionable. When it is 
found necessary to use coal, the Swedish insulated 
type of range should be considered as it is economi- 


cal in the use of coal, automatic in operation, and 


dissipates little heat to the kitchen. Gas heated 
equipment is. generally used in hospitals. However, 
it is advisable to consult the gas and electrical utili- 
ties before reaching a decision on the type of fuel 
to be used. Electrically heated equipment has been 





highly developed and should be considered where 
low rates can be obtained. 

The combination range with ovens will serve a 
50 bed hospital for cooking, baking and roasting. 
However, there is now a tendency to use flat top 
ranges without ovens or storage space below, and 
separate ovens in battery with the ranges. This ar- 
rangement facilitates cleaning and makes the ovens 
more accessible. Bake ovens are placed with the 
roasting ovens unless a separate bakery is required. 

The deep fat fryers and broilers are located with 
the ranges. The larger hospitals will require a broiler 
which can be set in battery with the ranges. Heavy 
duty institutional equipment should be used. This 
can be purchased in different sizes and types. It is 
available in stainless metal; however, the cost is 
approximately 100 per cent higher than that for 
standard units. All ovens and fryers should have 
adjustable thermostatic controls. 


KETTLES AND STEAMERS 

STOCK KETTLES of the steam jacketed type and 
low pressure vegetable steamers can usually be lo- 
cated to advantage back of the ranges and away from 
the walls. This arrangement permits circulation 
around the entire unit. 

Stock kettles should be of aluminum or stain- 
less metal, preferably mounted on a center pedestal 
leg. The spigot must be removable or arranged 
to permit thorough cleaning of inside parts. Kettle 
lids should be designed to prevent condensation 
from dripping back into kettle when open. When 
vents are required they should have condensation 
baffles between vent and kettle. It is customary to 
set the kettles in a depression in the floor which is 
pitched to a floor drain. 

The steamers, which are usually located alongside 
of the kettles, are heated with steam at approximately 
2 pounds’ pressure; inasmuch as the steam is re- 
leased into the compartments with the vegetables 
it should be passed through an oil filter. Vegetable 
steamers equipped with steam generators will pre- 
vent contamination of food by the compounds added 
to the boiler water. The steam should be automati- 
cally controlled and a timer should be provided to 
prevent overcooking. Stainless metal linings and 
containers are furnished with standard equipment 
and are considered necessary. A three compartment 
steamer is the largest that should be used as the 
removal of containers from low or high compart- 
ments is inconvenient and dangerous. 


HOODS 

THE AREA OCCUPIED BY THE RANGES, ovens, ket- 
tles and steamers requires ventilation, which can be 
obtained best with a hood. This hood should ex- 
tend approximately 1 foot on all sides beyond the 
equipment and be constructed with a duct space to 
- provide uniform exhaust. To avoid exposed hori- 
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zontal surfaces which would collect dust and to con- 
ceal exhaust ducts, the four sides can be extended 
vertically to the ceiling. As the edges of the hood 
should be not more than 6 feet 6 inches from the 
floor, some exhaust should be provided near the ceil- 
ing. 


COOKS’ TABLES 


A TABLE IN FRONT OF THE RANGES is necessary 
for use by the cook. This table is usually furnished 
with bain-marie, deep sink, drawers, one open shelf 
and a pot rack at the ceiling. Heavy gauge stain- 
less metal is preferable for the table top and sink. 
The bain-marie may be of copper or stainless metal, 
with a removable perforated stainless metal false 
bottom. An open shelf of stainless metal pipe is 
preferable. 

Tables are desirable in front of the steamers and 
kettles. This location can also be used for the mix- 
ing machine. A pan rack should also be located in 
this area for use in connection with the ovens. 


SCULLERY 


The scullery can be located in the main kitchen 
except in the largest hospitals, where a separate de- 
partment is advisable. A deep two compartment 
sink with two drainboards is generally used; however, 
a three compartment sink is recommended. ‘The 
first section is used for soaking, the second for wash- 
ing, and the third for rinsing with 180 degrees F. 
water. 


SALADS AND DESSERTS 


The preparation areas for salads and desserts can 
usually be located together back of the serving coun- 
ter. For these departments, preparation counters, 
cabinets and refrigerators are required. Double com- 
partment sinks are necessary for both the salad and 
dessert preparation. The ice cream cabinet is also 
located in this area, although the ice cream should 
be prepared in another space. 


SERVING AREA 


The size of the serving area will depend upon the 
type of service that will be used in the hospital. Cen- 
tral tray service requires greater space than does bulk 
food service because provision must be made for 
serving counters and tray trucks. Food trucks for 
bulk service can be served directly from the kitchen 
equipment, but this cannot be done with central tray 
service. 1 

The central tray service requires a serving counter 
for the cold foods, desserts and hot dishes. The re- 
frigerator for prepared salads can be set under the 
counter with tray slides to receive standard size trays; 
a separate refrigerator of the reach-in type may also 
be required. A steam table for meats, vegetables and 
soups is set into the hot section of the serving counter, 
with a warming cabinet under the counter. A metal 
shelf above this counter is used for passing food. 
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Steam tables of the water type have generally been 
used in the past. These consist of a water pan with 
steam coil, a false removable bottom and a cover 
with openings to receive the food containers. The ob- 
jections which have been raised to this type are that 
all foods must be kept at the same temperature, and 
that excess heat and vapors are generated. The dry 
type of “steam tables” which are heated by electricity 
or gas is now being used to provide a different tem- 
perature for each section without vapor. Each sec- 
tion of the unit is furnished with an adjustable 
thermostat to maintain a constant predetermined 
temperature. 

The coffee urns and milk are usually located 
near the end of the serving counter at a point con- 
venient to the food trucks. An urn stand with drip 
pan, drain and water connections is required. A 
cup warmer is usually located under the urns. Should 
tray conveyors be used to carry the trays to the upper 
floors, the serving equipment is located along a mov- 
able belt so food can be served onto the tray as it 
moves toward the vertical conveyor. 

Space should be provided for the storage of trucks 
and for setting up trays. A cabinet and counter are 
also provided for tray service for condiments and 
dishes that may be required in making up the trays. 
The space used for the storage of electrically heated 
trucks should have drop cord receptacles for preheat- 
ing the trucks before they are loaded. 





DISHWASHING 

WITH CENTRAL TRAY SERVICE it is customary to 
return all dishes with the tray trucks to a central dish- 
washing room. There is a difference of opinion as to 
whether dishes should be washed on the different 
floors or at a central point. The determining factors 
are labor, breakage and effective washing and steri- 
lization. Usually the number of employes available 
in a nursing unit is not sufficient to wash dishes, so 
the question is whether it is more economical to main- 
tain additional employes for this purpose or to cart 
the dishes to a central dishwasher. The breakage is 
generally in proportion to the. number of times the 
dishes are handled. 

The first cost of a large central dishwashing room 
should be less than that of several small ones. In 
any case a large sized dishwashing room is required 
to serve the dining room and this need not be greatly 
enlarged to serve the entire hospital. With the usual 
equipment dishes can be cleaned and disinfected more 
effectively in the central dishwashing room than they 
can in the small units. 
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The dishes are first placed on the soiled dish table 
where they are dumped, scraped, rinsed and racked 
before being placed in the washer. This table is fitted 
with openings into which scrapings are dumped and a 
shallow. sink or drain with perforated cover over 
which the dishes are rinsed with a foot controlled 
spray ot hose. From the soiled dish table glasses 
and silver can be diverted to sinks or to a glass wash- 
er. Beyond the dishwasher is a clean dish table, to 
permit the removal of dishes from racks and tem- 
porary storage. It is advisable to separate the soiled 
dish section from the clean one to prevent those who 
are handling soiled dishes from contaminating clean 
dishes. 

A dish washing machine having two compartments 
is desirable. The water temperature in the first com- 
partment can be maintained at washing temperature. 
The second compartment can be maintained at 180 
degrees for sterilization through the use of a booster 
heater. In some cases the racks of dishes go from 
the washer to a sink in which they are disinfected 
with water at 180 degrees F. The dishes should pass 
through a curtain of clear hot water at 180 degrees 
before leaving the washer. Some recommend three 
compartment washers or two washers in tandem. The 
conveyor types of washers are recommended as they 
prevent the operator from passing racks through too 
rapidly. Each compartment and hot water inlet 
should have a thermometer. 


Drain connection to sewer should be made through 
an Open air gap. 

Garbage grinders have been used successfully to 
dispose of garbage from the scraping table as they 
save considerable labor and are more sanitary than 
are garbage cans. They are located directly under 
the table openings and are connected to discharge 
through a drain to the sewer. Inasmuch as sanitary 
regulations in some localities prohibit the use of this 
equipment, this point should be checked before plans 
are prepared. | 

Separate facilities for washing and sterilizing dishes 
are required in communicable disease wards. It is 
also recommended that dishes used by tuberculous 
patients and the hospital personnel be separated and 


- be washed in different machines. In small hospitals, 


and where dishwashers are not used, three compart- 
ment sinks are recommended to permit the use of 
180 degree F. water or a disinfecting solution in the 
third compartment. 

Space for truck washing may be provided in the 
dishwashing room. A floor drain and hot and cold — 
water connections are required. ; 


BAKERY 


THE EXTENT OF THE WORK that is to be done by 
the bakery will determine its size and type. Where 
adequate commercial bakeries are available it is the — 
usual practice to buy bread and staple pastries and 
bake only special pastries in the hospital. If no pro- 





vision is made for baking bread, the space require- 
ments are not great. The equipment can be limited 
to a bakers’ table with flour bins, mixer, refrigerator, 
hot plate, bakers’ stove, trunnion kettle, oven, sink 
and storage cabinet. 


SPECIAL EQUIPMENT 


AUTOMATIC EGG COOKERS ate considered a neces- 
sity in most kitchens. They should preferably be of 
stainless metal, mounted on the wall. Food choppers, 
grinders and small mixers and slicers can be used to 
save labor and food. Toasters, either gas or electric, 
are required. Small trunnion steam heated kettles 
can be used to advantage at several points in the 
kitchen for special diets, soups and desserts. In addi- 
tion to the wash basins which are provided in the 
locker rooms, lavatories with elbow controls should 
be provided in the food preparation and cooking 
areas. 





SPECIAL DIET KITCHENS 


SOME HOSPITALS, especially the smaller ones, pre- 
pare all special diets in the main kitchen. In such 
cases an alcove or a small area for limited equipment 
is adequate. The special diet kitchen is usually pro- 
vided with a range, refrigerator, preparation counter 
with sink, pot sink, toaster, egg cooker, mixer and 
chopper. The main kitchen is normally depended 
upon for the preparation of many items used for 
special diets. 


CONSTRUCTION 

ALL EQUIPMENT should be designed, constructed 
and mounted to permit easy cleaning and to eliminate 
inaccessible spaces in which dirt can accumulate or 
which will harbor insects. Interior corners of the 
sinks should be rounded, and all seams and connec- 
tions should be tight. 

As far as conditions will permit, furniture and 
equipment should be set clear of walls. Where sinks 
or counters are placed against walls, a cleaning space 
of 4 or 5 inches should be left, or the fixture should 
be set into the wall and all joints cemented. To 
seal the space behind backs of sinks and drainboards 
it may be necessary to provide cover plates on the 
wall. Where possible, sinks should be wall hung, 
and waste and water pipes-should be connected into 
the wall to leave the floor clear for cleaning. 

Ranges, pedestals, floor cabinets and machinery 
should be grouted to the floor or set on concrete bases 
finished with tile covers to provide toe space. Space 
- under all low shelves should be sufficient to permit 
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easy inspection and cleaning. Stainless metals are 
recommended for sinks, table tops and counters as 
they are the most durable and sanitary materials and 
will reduce labor for cleaning and maintenance. 
Stainless metal legs and adjustable feet are also prefer- 
able. Spigots from kettles and all parts of equipment 
should be removable or arranged for easy inspection 
and cleaning. 





FROZEN FOODS 

AS FROZEN FOODS ate being more generally used, 
consideration must be given to their storage, use and 
preparation. While some hospitals are planning to 
prepare and use cooked frozen foods which may be 
thawed and served in the pantry, the smaller insti- 
tution need only make provision for the refrigeration 
and preparation of the frozen foods that are available 
commercially and can be used economically. 

Quick thawing can best be accomplished with 
electronic heaters which generate the heat inside the 
frozen product. While several hours are required 
to thaw a gallon can of frozen eggs or fruit juice 
at room temperature, the same can may be thawed 
in a few minutes with an electronic oven without 
affecting the freshness of the product. 





DINING ROOMS 

CAFETERIA SERVICE is favored by most hospitals be- 
cause it requires fewer kitchen employees. The cafe- 
teria layout should be considered when the kitchen 
is planned. The cafeteria counter with tray slide is 
usually furnished with a cold counter with ice for 
salads, a steam table with plate warmer for meats, 
soups and vegetables, dessert racks and ice cream 
counter, and coffee and milk service. The back bar 
can be utilized for a refrigerator, short order stove, 
toaster and egg cooker. 

Tray racks and silver trays are provided at one 
end of the counter and where a charge is made for 
meals the cashier can be located at the opposite end. 
Glass racks and cold water can be located at any 
convenient point. Glass shields with glass shelf are 
used to protect the food. To reduce the number of 
employes required to remove soiled dishes from the 
dining rooms, belt conveyors have been used which 
carry the dishes to the dishwashing table. 
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LAUNDRIES AND LAUNDRY EQUIPMENT 


THE SERVICE RENDERED BY A HOSPITAL 
laundry is radically different from that required for 
family wash in a commercial laundry, and it follows 
that the operating costs and equipment for the two 
will differ. The commercial laundry processes fam- 
ly linen which includes a large percentage of small 
pieces that must be marked, ironed by hand, and 
sorted. The hospital, on the other hand, has a high 
percentage of large pieces, such as sheets, blankets 


and towels, which require no hand work or sorting. — 


Commercial laundry practice should therefore not 
be followed in planning and operating the hospital 
laundry. 

In planning a hospital, the laundry should be 
included in the initial study in order to provide 
sufficient space and a suitable location. The distance 
which linen is to be moved from and to the nursing 
unit must be reduced to a minimum to save time 
and labor, which are important items. During sum- 
mer months the tonnage of linen moved may be 
greater than that of the coal burned, but no one 
would consider locating the coal bin even 100 feet 
from the boilers. With sound insulated equipment, 
acoustical treatment, and proper ventilation, the 
laundry can safely be located in the hospital build- 
ing. 

Laundries are required in the larger hospitals and 
should be provided in the smaller hospitals where 
no facilities are available. Hospital laundries are 
more reliable, cause less damage to linen, are more 
economical and eliminate the danger involved in 
carrying contaminated linen with the linen of com- 
mercial laundries. They give faster service and so 
reduce the amount of linen needed by the hospital. 

All laundry equipment should comply with the 
American Standard Safety Code for Laundry Ma- 
chinery and Operations, Z-8-1941. 


REQUIREMENTS 


THE LINEN REQUIREMENTS of general hospitals 
are from 8 to 17 pounds per bed per day. The de- 
mands of maternity and highly specialized hospi- 
tals are higher than the average hospital. The aver- 
age is approximately 12 pounds per day. In view 
of recent labor trends, it is advisable to provide 
equipment capable of processing all linens in a five- 
day (40 hour) week. The laundry should thus have 
sufficient capacity to process daily the linen require- 
ments for 1.4 days. 

The linen requirements vary between the limits 
given and can be determined more definitely by 
checking the hospital practices in the area. As an 
example, for a general hospital, the percentages by 
weight of the different types of linen used are ap- 
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proximately as follows: flatwork (sheets) to ironer, 
70; rough finish (towels) to tumbler, 22; hand 
finish (uniforms) to presses, 8. 


SORTING 


SORTING BINS IN THE SOILED LINEN room assist 
in sorting and in the preparation of loads of proper 
size for the washers. The bins may be of the fixed 
type, or movable where space permits, but the ca- 
pacity of each bin should be the same as that of the 
washer compartments. When the arrangement of 
space on upper floors permits, it is preferable to 
locate the linen chute so it will discharge into the 
soiled linen room. 


ARRANGEMENT 

THE LAUNDRY EQUIPMENT should be arranged 
to provide an uninterrupted flow of linen from the 
soiled linen room through the laundry to the clean 
linen storage. The washers should be placed next 
to the soiled linen room, and the extractors, next 
to the washers. 

From the extractors, 70 per cent of the linen goes 
to the flatwork ironer, which should therefore be 
next in line. If the delivery end of the ironer is set 
in an opening into the clean linen room, the fold- 
ing table can be set in the clean linen room to elim- 
inate trucking. Automatic folders should be con- 
sidered for the larger hospitals. 

The tumbler should also be located near a door 
into the clean linen room to reduce the distance 
which the rough finished linen must be moved. This 
linen may be folded either in the laundry or in the 
clean linen room. 

In the larger hospitals, labor can be saved by 
using an electric hoist and conveyor system to carry 
the work from the washers to the extractors and 
then to the shakeout tables and tumblers. Extractors 
with removable baskets are used. 

Ample space should be provided for the press 
units for such items as uniforms, coats and trousers. 
As the press work constitutes the smallest percentage 
by weight of the work in the laundry, press units 
may be located conveniently and should receive sec- 
ondary consideration in arranging the laundry equip- 
ment. 

Two wash tubs for soaking linen are usually 
located near the soiled linen room. The soap tank, 


sour and blue crocks, and starch cooker are located — 


near the washers. Blanket driers of the cabinet 
type are used for curtains and blankets by some 
hospitals. 

Shakeout tables, trucks, racks and linen folding 
tables should also be provided. 





While exposure to sunlight has been found sat- 
isfactory for sterilizing mattresses, disinfectors may 
be found desirable for the larger general hospitals 
and for tuberculosis and communicable disease hos- 
pitals. These should not be located in the laundry 
and should preferably be installed with the receiving 
end in one room and the sterile section in another. 


WASHERS 


THERE ARE SEVERAL TYPES of stainless metal 
washers which should be considered, such as the 
conventional washer with a stationary outer shell 
and a revolving perforated cylinder inside, and the 
shell-less washer consisting of a single revolving 
cylinder. Both types are available in the unloading 
design. Supplies for the conventional washer are 
put in through supply doors provided in the outer 
shell. Supplies for the shell-less type are placed 
in a supply tank and injected through a trunnion 
directly into the washer by means of a siphon. Shell- 
less washers will handle an average of ten loads 
per day as compared with the six loads per day in 
the conventional washer. Both types may be pro- 
vided with automatic controls which time the various 
Operations, meter correct quantities of supplies and 
water, and maintain the correct temperatures. 

The dumping type of washer is essentially the 
same as the others except that the shell is mounted 
on trunnions which raise it electrically or hydrau- 
lically so that the wash can be dumped into ex- 
- tractor containers or other baskets. The unloading 
feature is justified for general hospitals larger than 
200 beds, as labor costs are materially reduced. 

Gutters are required in the floor to receive the 
water from washers. Drains should be of ample 
size, usually 6 inches, and should have removable 
screens to catch lint. Heat transfer reclaimers to 
extract and use heat from the wash and rinse waters 
will prove a real economy. 

One or more large washers should be provided 
for the main load, with a small one to take care of 
special work in small quantities and odd lots. 


EXTRACTORS 

GENERAL HOSPITALS WITH MORE than fifty beds 
will require two extractors to accommodate the loads 
from the washers. Extractors with removable bas- 
kets and overhead monorails are recommended as 
their time saving features warrant their use with 
either conventional or unloading washers. 
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The extractors should be located as near the wash- 
ers as conditions will permit. These machines .re- 
quire drains which should be flexible and connected 
to drainlines or to the washer gutter. Sound and 
vibration insulation is required for foundations of 
these machines where they are set in the hospital or 
near building footings. A heavy concrete base flush 
with the floor on a bed of sand with 2 inch cork 
on all sides has proved satisfactory. 


FLATWORK IRONER 


FOR THE SMALL HOSPITAL with a capacity below 
100 beds the return roll type, which returns the 
linen to the side from which it is fed, is recom- 
mended. Larger hospitals use the four, six or eight 
roll chest type of ironers. These can be furnished 
in three widths, 100, 110 or 120 inches. Automatic 
folding machines can be used with the roll type 
of machines and will materially reduce the labor 
requirements. 

Most of the heat and vapor generated in a laun- 
dry is at the flatwork ironer. The principal exhaust 
ventilation should be from the area over the ironer. 
Glass enclosed canopies over the larger ironers fa- 
cilitate the removal of hot humid air. The air should 
be exhausted above the roof or at a point well re- 
moved from the hospital. 


TUMBLERS 


ONE OR MORE TUMBLERS are required for rough 
finished work, such as treatment blankets, mats and 
towels. Two small machines are usually considered 
preferable to one large one. Inasmuch as these han- 
dle a large part of the wash, it is desirable that they 
be located near the clean linen room. 

The air from the tumbler must be exhausted sep- 
arately above the roof or to a point from which 
it will not be blown into windows of the hospital. 
Where it is exhausted onto roofs or spaces which 
are to be used, lint collectors are required. 


PRESSES 


For the finished press work, presses of types suited 
to the items to be finished are required. A uniform 
press unit consists of one 51 inch taper press and 
two mushroom presses. Ironing boards are also used. 
Space must be provided for uniform racks and for 
unfinished work from the tumblers. Proper presses 
can eliminate all hand ironing, thus reducing labor 


costs. 
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REFRIGERATION EQUIPMENT 


BOXES 


THE SIZES OF BOXES are determined by the num- 
ber of patients and personnel to be served and the 
frequency of food deliveries. The markets available 
and the buying policy of the hospital will determine 
whether deliveries will be made daily or weekly. 

The small hospitals, with frequent deliveries, may 
operate satisfactorily with freestanding reach-in boxes. 
Where walk-in boxes are desired, at least two should 
be provided, one for meats and the second for vege- 
tables, fruits and dairy products. For the larger 
hospitals, three walk-in boxes are recommended to 
permit separate storage of dairy products. In addi- 
tion, smaller boxes are required for the: baker and 
cook, and for salads, fish and leftovers. Separate 
boxes must be used for frozen foods as they require 
lower temperatures than do other foods. 

The insulation of the boxes must be vaporproof 
to prevent moisture from penetrating to the cold 
surfaces where it would condense and freeze. ‘The 
walls can be sealed by setting the cork or insulating 
material in asphaltic compound and finishing the 
inner and outer surfaces with waterproof coating; 
where the insulation is applied against a masonry 
wall, the masonry is waterproofed and the insulation 
is applied with asphaltic compound. 

Self-supporting interior walls are formed with two 
layers of 2 inch insulation secured together with 
asphaltic compound and wood skewers. It is prefer- 
able to lay the insulation in two thicknesses to break 
the vertical and horizontal joints. 

Ceilings can be as low as 7 feet 6 inches if over- 
head bunkers are not used. They are usually sup- 
ported by galvanized “T” irons, with the first 2 inch 
course of insulation resting on the flanges. The 
second course can then be laid in asphaltic compound 
above the “T” irons. The top surfaces must be water- 
proofed and finished as required but usually the space 
above the boxes is a dead air space, formed by carry- 
ing the outer plaster to the kitchen ceiling. Where 
the boxes are set on a concrete slab it is customary 
to omit the floor fill and lay the insulation in plastic 
on the rough slab. The insulation should be pro- 
tected by membrane waterproofing turned up at the 
walls, on which the floor fill can be poured. 

Tile floors with cove bases are generally used, but 
it is important that the cement grouting be of an 
approved acidproof type as acids from fats and milk 
will disintegrate ordinary concrete. Floors should 
pitch to a floor drain, which is connected with a non- 
return flap over an outside floor drain to prevent 
sewer gas or insects from entering the boxes. 

The thickness of the insulation for boxes is deter- 
mined by the efficiency of the insulation and the 
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temperatures to be maintained. The meat boxes are 
usually planned for a temperature of 35 degrees F. 
and those for vegetables and dairy products, for a 
temperature of 40 degrees F. For these temperatures 
the insulation should be equal to 4 inches of pressed 
cork. The insulation for partitions between boxes 
may be reduced to 3 inches. It is generally agreed 
that the frozen food boxes should be maintained at 
O degrees F. and require insulation equal to 8 inches 
of cork. 

All refrigerators should be equipped with a ther- 
mometer which will indicate the temperature in the 
upper third of the box. Thermometers should be 
so located that they can be read from the exterior 
of the box. 

Doors must be of substantial construction, gasketed 
to prevent air infiltration and heat losses. These doors 
are manufactured by companies specializing in this 
work and can be purchased with trim and jambs 
ready for installation. They may be furnished with 
glass panels to permit inspection without opening 
the doors. They are available with natural wood 
finishes or with stainless metal sheathing. 

The cooks’, bakers’ and other reach-in boxes are 
usually fitted with upper and lower doors. Frozen 
food boxes should be designed with refrigerated 
vestibule compartments. Reach-in boxes are favored 
by some for frozen foods; it is possible for a person 
to reach any stored item without raising the box 
temperature or being exposed to low temperatures. 
When such boxes are used they should be set in a 
refrigerated space. Hinged top boxes prevent escape 
of cold air when open. 

Special hardware is required on such doors to 
maintain a tight seal and because of the unusual 
weight. The most efficient hinge is one that will 
maintain pressure on the gasket although the thick- 
ness of the gasket may vary with use. The door 
latches should be heavy and of the type that will © 
exert pressure on the gasket. ‘These latches are fur- 
nished with openings for padlocks. : 

Tile floors laid in acid resisting cement with cove 
base are generally used. Plaster, applied over gal- 
vanized metal lath and finished with painted Keene 
cement, has been used extensively for wall and ceil- — 
ing finishes. However, this is objectionable, as it 
must be painted regularly,and may be damaged by 
crates and cans. When plaster is used it should be 
scored to divide the wall surfaces into squares. Tile 
laid in acidproof cement and pointed up with acid 
resisting cement provides the most enduring and sani- 
tary wall surface, requires little maintenance, and is 
easily cleaned. 

Hot dipped galvanized slatted adjustable shelves, 





racks and supports are manufactured by companies 
specializing in such equipment. Meat hooks should 
be tin plated. These should be selected to meet the 
requirements of the foods to be stored. Supports for 
such equipment should be provided in the construc- 
tion. Supports for coils or fan cooling units, as well 
as electrical conduits and boxes, must be set when 
the boxes are being built. Vaporproof lighting fix- 
tures and fan outlets are required and should be 
wired with lead sheathed cable. Control switches are 
located outside the boxes. All conduits for electrical 
circuits and refrigerant lines must be sealed air tight. 


COOLING EQUIPMENT 

THE REFRIGERANT USED IN ANY PART of the 
hospital must be a nontoxic non-irritant gas. Multiple 
refrigerating machines are preferable as one com- 
pressor will not operate as efficiently with boxes of 
different temperatures. The use of two or more 
cross connected compressors guarantees against com- 
plete shutdown. ; 

Water cooled condensers are more efficient than 
are air cooled units, except where the cost of water 
is excessive. Automatic water shut-off valves will 
prevent the waste of cooling water which should 
discharge through the building drainage system 
through an air gap. Thermostatic control is required 
for each box where more than one is refrigerated by 
a single compressor. The refrigerator compressors 
should be located in a room near the boxes and 
arranged for easy inspection and repairs. Conduit 
may be built in to permit the installation of the 


MECHANICAL 


refrigerant tubing after the boxes are completed, but 


this conduit should be sealed air tight where it enters 
the boxes. 

When cooling coils are installed overhead, the 
ceiling of the box must be higher than is necessary 
with fan cooling units. The coils should be mounted 
on the ceiling with baffles to increase the circulation 
of air. It is claimed that, with the fan cooling units, 
defrosting can be reduced and a higher humidity can 
be maintained to reduce the drying of the foods. 


ICE MACHINES 

FLAKE ICE MACHINES are being more generally 
used for cracked ice, as they are more sanitary and 
save labor. The flake ice should be discharged into 
an insulated icebox, which can be refrigerated for 
storage. Ice from these machines has not proved 
satisfactory for oxygen tents, but refrigerated tents 
that require no ice are now available. 


DRINKING WATER 

WHEN WATER IS TO BE COOLED for drinking, a 
central refrigerated cooling system or electric water 
coolers should be used in preference to small units 
for ice. The water cooling tanks should be of the 
closed type, connected to the outlets with supply and 
circulating pipes covered with cork or equivalent in- 
sulation. Drinking water outlets should be located 
at the drinking fountains, in floor pantries, at cafe- 
teria counters and in service pantries. Pitcher fillers 
can be advantageously used at the latter three loca- 
tions. 


MAINTENANCE SHOPS 


SHOPS 

SHOPS FOR GENERAL HOSPITALS ARE IN 
many cases relegated to space which cannot be used 
by other departments. This sort of planning leaves 
the engineer far removed from.his work with little 
space for the storage of spare parts and tools and 
no place for a work bench. To encourage the en- 
gineering department to do all repair work that time 
permits and to improve the quality of the work, 
adequate repair shops and tools should be provided 
when the hospital is planned. 

Most repairs and replacements can be made by 
hospital employes at a reasonable cost, and with 
adequate shops the mechanical plant will be main- 
tained in better working condition. On the other 
hand, space and equipment for shops should be 
limited to that which can be justified by the value 
of the work done as compared with outside costs. 

In the hospital with fewer than 100 beds, the en- 
gineer is expected to supervise the boiler room and 


do the repair work. For such hospitals the 
“mechanical” shop will serve for plumbing, heat- 
ing and electrical repairs. In hospitals with from 
100 to 300 beds, a separate electrical shop will 
usually be justified. 

A carpenter shop is a good investment for the 100 
bed hospital although it may be used only for minor 
repairs and refinishing furniture. However, for 
larger hospitals such a shop is required for proper 
maintenance and is desirable for minor alterations 
and additions. 

It is preferable that the paint shop be located out- 
side the hospital, but in any case it should be of 
fireproof construction with a fireproof self closing 
door. 

In most general hospitals of more than 300 beds, 
and in some special hospitals, a machine shop can 
justify its cost. In a general hospital, it can be used 
to repair equipment, tools and instruments. In an 
orthopedic hospital, this shop is a necessity. 
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It is desirable that all shops be located together 
near the boiler plant and the engineer’s office so that 
he can more easily supervise operation, repairs and 
alterations. ‘The arrangement can be altered as ‘may 
be required by the space selected. However, when 
the engineer has competent boiler room personnel, 
much of his time can be devoted to maintenance and 
repair work. In such cases, the shops may be moved 
if the space can be used to better advantage for other 
hospital facilities. 

In all cases the shops should not be so far from 
the center of operations that the time required for 
the mechanic to reach his work and return for tools 
will impair his efficiency. Regardless of the loca- 
tion, all shops should be furnished with automatic 
sprinklers and alarms. 


ENGINEER’S OFFICE 

THE ENGINEER’S OFFICE should be furnished 
with a desk, a plan desk and a cabinet for plans and 
files. This office should be connected with any inter- 
communicating system used by the hospital and re- 
quires a telephone with extensions to the mechanical 
and electrical shops. The engineer is normally the 
head of the fire fighting force and his office is the 
logical location for the fire alarm board and testing 
equipment. 

If the boiler room is nearby, a gauge board in the 
office can be used effectively as a check on boiler 
room operation by recording steam pressures and 
water temperature. A remote reading thermometer 
can be used to check the temperatures in various sec- 
tions of the hospital and the outside temperature. 
An indicating board may be provided to show which 
fans of the ventilating systems throughout the insti- 
tution are in operation. 


MECHANICAL SHOP 

THE MINIMUM EQUIPMENT required for plumb- 
ing and heating repairs is necessary in the mechanical 
shop. It should include a welding outfit of gas port- 
able type to permit its use in any part of the hospital 
for cutting and welding. A portable pipe vise is 
needed which can be used in the shop or at other 
points. Pipe racks are provided on the wall for 
the storage of pipe and tubing. 

A well ventilated hood is essential to remove the 
fumes caused by welding. A flexible hose connec- 
tion to the ventilating system will permit removal 
of gases directly from the arc. 

Storage bins are used for pipe fittings of different 
types and sizes. A cabinet provides for the storage 
of spare parts and tools. A bench fitted with a heavy 
top and drawers is also needed. ‘The usual hand 
tools, such as stocks, dies, drills, wrenches, cold 
chisels, ball pein hammers, pipe cutters, files and 
hack saws, as well as a stock of spare parts and mate- 
tials, are required. 
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ELECTRICAL SHOP 

THE ELECTRICAL SHOP is requited primarily for 
repairing and rewiring small parts, such as electrical 
fixtures, lamps, clocks and instruments, and as a 
storeroom for replacements and materials which may 
be used in the hospital. A large cabinet is needed 
for the storage of light bulbs and tubes. A second 
cabinet is used for spare switches, receptacles and 
clocks, as well as for small tools, while racks are 
required for extension cord and wire. The electri- 
cian will require only small tools, such as pliers, hack- 
saw, soldering iron, small stocks, dies and taps and 
blow torch. 


CARPENTER SHOP 

THE CARPENTER SHOP should be furnished with 
the tools and machines required for the work that 
may be necessary in the particular hospital. A rip 
saw should be located in line with a door to permit 
ripping long planks. Machines that are not used 
regularly should be of the movable type. Racks are . 
required for lumber, ladders and light scaffolding. 
Cabinets are provided for glazing materials, hard- 
ware and carpenter’s hand tools. This shop should 
provide space for the storage of materials and tools 
both for repair work in the hospital and for repair- 
ing and making furniture. 

All power machines should be equipped with safety 
devices to protect the operators. Exhaust ventilation 
will minimize the accumulation of dust and danger 
of spontaneous combustion. 

The refinishing shop can be used for stripping 
and completely refinishing furniture, but it is used 
ptincipally for touching up damaged and repaired 
pieces. A hood with hinged panels at the front and 
end can be used to advantage for spray work of dif- 
ferent heights. Exhaust fans are required to remove 
vapor from the hood and room. 

The paint shop is required primarily for the stor- 
age of paint, brushes, materials, ladders and scaffold- 
ing and for mixing paint. Open shelves have the 
advantage of providing a constant check of the stock 
and prevent concealment of inflammable material — 
which might cause spontaneous combustion. Light- 
ing fixtures should be explosionproof. : 

Cabinets and shelving, especially in the paint shop, 
should be of metal to reduce the fire hazard. All 
shops and the engineer’s office should be protected — 
with a full automatic sprinkler system of a design 
approved by the National Board of Fire Underwriters. 


REQUISITIONS i 

ALL WORK DONE BY THE SHOPS should be author- — 
ized by written requisitions from the hospital superin- — 
tendent or manager. These should be in duplicate — 
so one copy can be kept by the engineers and one 
returned to the superintendent with the time the 
order was received and time of completion. 
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AVAILABLE UTILITIES 

IN SELECTING THE HOSPITAL SITE, CON- 
sideration should be given to the water supply and 
sewage disposal. A site near a sewer of ample 
capacity with a satisfactory water supply should be 
given preference even if it is more expensive. When 
a sewage disposal system is necessary the state health 
agency should be consulted as to the requirements, 
type and design before the site is acquired to ensure 
a satisfactory location of sufficient size for the plant. 

Because of the high initial cost and operation cost 
of sewage treatment plants, connection to an existing 
sewer system is usually more economical even though 
lift pumps or long connections are required. 

When a sewer is available, its elevation and 
capacity should be determined before the site is 
selected. If the site permits, the building should be 
set at an elevation which will permit gravity drain- 
age to the sewer. 


SANITARY SEWERS 

- SHOULD IT NOT BE POSSIBLE to drain the base- 
ment fixtures by gravity, two systems of drains should 
be used, one from the basement to the sewage ejectors 
and one from the upper floors direct to the street 
sewers. 

If lifts are needed, they should be installed in 
duplicate to assure uninterrupted service and, if occa- 
sional power shutdowns are likely, reliable emergency 
standby power should be provided for one of the lifts. 

Each lift should have sufficient capacity to dis- 
charge the peak sewage load. ‘The lifts should be 
float controlled and arranged so that if one fails or 
is overloaded the second will automatically go into 
operation. For capacities greater than 50 g.p.m. 
either pumps or air ejectors may be used. For 
capacities less than 50 g.p.m. air ejectors are more 
reliable. The collection well. and lift station should 
be located outside the main building whenever prac- 
tical and in all cases should be well ventilated. The 
location and construction should be such as to pre- 
vent local odor nuisances and to protect against in- 
sects and rodents. 

In providing for the discharge of sewage into an 
existing system, it should be borne in mind that 
sewage from a hospital is more likely to contain 
infectious material than is the normal domestic 
sewage of the community. If a relatively large hos- 
pital discharges sewage into the sewer system of a 
relatively small community, special treatment of the 
community sewage may be required. 

Underground sewer lines from the building to the 
street sewer or to the disposal plant should not lie 
close to or cross over water lines. Insofar as is possible, 
the sewer should be lower than, and at least 10 feet 


horizontal distance from, any water line. If this 
proves impossible, heavy cast-iron pipe with caulked 
lead joints should be used for the sewers. If it 
should be necessary to lay water and sewer pipes in 
the same trench, the sewer pipe should be laid in 
gtavel fill at least 3 feet below the water pipe. 

All kitchen fixtures should be connected through 
grease traps to the house sewer. Outside traps with 
One or more gasketed cast-iron covers are desirable 
as they permit access and eliminate odors from the 
kitchen. These traps can be of concrete or cast-iron. 


SEWAGE DISPOSAL SYSTEMS 

WHERE NO COMMUNITY SEWER SYSTEM is avail- 
able, adequate treatment of the sewage from the hos- 
pital is necessary. The objective of sewage treatment 
should be to prevent contamination and possible in- 
fection of a source of water supply, either surface or 
underground; to prevent possible spread of disease 
by rodents and insects; to prevent a nuisance con- 
dition from offensive odors and to prevent destruction 
of aquatic life. 

Hospital sewage often differs from average domes- 
tic sewages in that it contains a much greater propor- 
tion of laundry wastes. Interference with the bio- 
logical processes usually employed in domestic sewage 
treatment is more likely. A competent sanitary 
engineer should be employed for the design of the 
treatment plant, and the design should comply with 
the regulations or policies of the state health agency. 

Generally, effective settling and disinfection should 
be considered the minimum treatment of hospital 
sewage when it is discharged into a surface water 
course regardless of the dilution available. Addi- 
tional treatment will be required when location and 
available dilution demand. 

The quantity of sewage from even a small hospital 
is so large that disposal by subsurface irrigation is 
not practical except under very favorable soil con- 
ditions. Ordinary biological processes of sewage 
treatment will usually be applicable, although when 
the water supply is heavily mineralized, interference 
with biological processes is a possibility. In such 
cases, consideration should be given to separation of 
wastes containing organic matter from inorganic 
wastes, such as water softener discharges, backwash 
water and boiler blow-off water. The latter contain 
no pathogenic organisms and are not putrescible, so 
final disposal is usually not a serious problem. 

In locating the disposal plant, odors must be taken 
into account. If the plant is located close to the hos- 
pital or other built-up areas, all units should be housed 
and all openings should be well screened. Additional 
precautions against odor, such as provision for chlor- 
ination, may be necessary. 
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Inasmuch as ordinary biological treatment of 
sewage does not destroy all bacteria, it must be as- 
sumed that the effluent from such plants will contain 
pathogens. Therefore, final chlorination of the 
effluent is indicated in all cases where the receiving 
stream is used as a source of water supply or for 
swimming or any other recreational use. Final 
chlorination may also be necessary where sewage is 
discharged into a water course which is dry during 
part of the year. 


STORM WATER DRAINAGE 

ROOF, COURT, DRIVE AND AREAWAY DRAINS 
should generally be discharged into a storm water 
sewer, a natural drainage course or to dry wells 
wherever local conditions permit. Dry wells, if used, 
must be located at such a distance from the building 
that water will not seep into the basement. 

Most local regulations prohibit the discharge of 
such drainage into a sanitary sewer system. Should 
it be necessary to use a sewage treatment plant for 
the hospital, such storm water drainage should not 
be admitted to the sanitary sewers. It would be 
uneconomical to construct a treatment plant for storm 
water load and this water would complicate opera- 
tion of the sewage treatment plant. 

When local regulations permit, storm water may 
be discharged into an existing combined storm and 
sanitary sewer. The capacity and loading of such a 
combined sewer should be carefully investigated and 
it should be determined that the additional storm 
water discharge from the hospital area will not result 
in overloading of the sewer to the extent that sewage 
will back into any part of the building. 


WATER SUPPLY 


The hospital water supply should be taken from a 
public system wherever one is available and can meet 
the maximum demand. The purity of the water 
supply should be determined by the state health or 
other recognized agency. If it is found unsuitable 
for drinking, provision should be made for a treat- 
ment plant. Two water services should be brought 
into the building from two street mains, if they are 
available, to provide an emergency service in case 
one main fails. Separate potable and nonpotable 
water supply systems are objectionable, as cross con- 
nections that would contaminate the drinking water 
are possible. 

The minimum quantity and pressure of water avail- 
able at the site should be checked accurately as they 
will affect the design of the water supply piping. 
Should they be inadequate, the structure of the build- 
ing might be affected because a roof tank might be 
required. The mineral and chemical content of the 
water should be determined so that pipes which will 
resist corrosion can be selected. 
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Should the pressure in the street water main not 
be sufficient to supply the fixtures on the upper floors, 
a tank with duplicate pumps may be necessary. At 
times it is advisable to supply the laundry and first 
floor fixtures from the street main and pump the 
water for the upper floors. Where a public water 
supply system is not available, water wells should 
be considered in preference to the use of surface. 
water which would require a treatment plant and 
constant supervision. In all such cases the state 
health agency should be consulted. — 


PLUMBING STACKS 

SPACE FOR PLUMBING STACKS should be con- 
sidered when preliminary plans are being prepared. 
Chases and shafts for stacks should be run to clear 
spandrel and floor beams. Steel beams should not 
be located under partitions on which there are plumb- 
ing fixtures and should be arranged so as not to inter- 
fere with drain lines in furred ceilings. Drain lines — 
and offsets should not be located above kitchens, 
food preparation areas, storage rooms, water tanks 
or ice tanks. Thick partitions and furrings will be 
required for wastes and soilstacks. In cold climates, 
water pipes should not be located in outside walls. 
Floor plans, when possible, should be so arranged 
that plumbing fixtures will be placed one above the 
other to reduce the number of stacks. — 


SOIL, WASTE AND VENTS . 

THE MECHANICAL PLANS should show all soil, 
waste, drain, vents and plumbing connections. This 
can be done satisfactorily only by showing the con- 
nections to stacks in plan and by diagram. In de- 
termining sizes and methods of connecting branches — 
and vents, the city or state codes should be followed. 
Should the contemplated building be located in an 
atea where no code is in effect, the applicable code 
of the nearest community may be followed. 

Soil and waste connections must be sized and 
pitched to drain freely and prevent back flow to 


other fixtures and to floor drains. Each fixture must # 


be connected separately, with individual traps. Vent- - 
ing systems should be provided to protect the fixture 
traps against loss of seal, which would permit sewer 
gases to enter the hospital. Accessible cleanouts at 
points where pipes change direction are desirable to © 
remove stoppages. . 
Vapor vents from bedpan washers and sterilizers 
must not be cross connected with other vents but 
must be extended independently through the roof. — 
Vapor eliminators, or cold water condensers, are 
available but the excessive quantity of water used and — 
the additional manual control valve make them ob- ~ 
jectionable. Non-pressure sterilizers equipped with — 
automatic steam regulating valves do not require 
vapor vents. . 





INDIRECT WASTES 


THE WASTES AND VENTS from certain fixtures or 
devices should discharge into the building drainage 
system through an air gap (indirect waste). Such 
an installation is required for utensils used for the 
cooking or warming of foods and drinks, devices used 
for warming utensils containing food or drink, ma- 
chines used for washing dishes and glasses, floor 
drains in refrigerators, refrigerating machines, ice 
making machines and storage bins, tanks for storage 
of potable water, drinking fountains, sterilizers, dis- 
infectors and stills. Indirect wastes should be prop- 
erly trapped and vented on the discharge side of the 
air gap. The air gap, when measured vertically, 
should be at least twice the diameter of the upper 
drain connection. 


WATER PIPING 


THE SIZES OF ALL WATER PIPES should be deter- 
mined and shown on the plans and diagram. These 
sizes should be large enough to permit an ample 
flow of water to the probable maximum number of 
fixtures which may be used at one time. Water re- 
quirements can be determined from the data given 
in Building Materials and Structures, Report BMS 79 
of the National Bureau of Standards, provided due 
allowance for corrosion and deposits is made. The 
velocity of water in pipes which are too small will 
generate noises and cause water hammer. ‘The fric- 
tion in small pipes after some years may be so great 
that an adequate water supply cannot reach the fix- 
tures on the lower floors, while the upper floors are 
without water. In extreme cases water may be 
drained from the upper floors and cause back siphon- 
age from upper floors to the lower fixtures. 

The water pressure should be adequate to main- 
tain a minimum of 15 pounds pressure on the upper 
floors when the maximum number of fixtures that 
will be in operation at one time are supplied. If the 
pressure on lower floors is greater than is permissible 
for quiet operation (approximately 40 pounds), re- 
ducing valves should be employed. It is advisable 
to use two pressure reducing valves in parallel, one 
for the minimum demand and the second set to sup- 
ply the maximum demand. Objectionable variations 
in water pressures may be caused by the maximum 
and minimum demands and long mains, but with 
pipes of proper size this will not be noticeable. In 
most cases the size of the street service will be de- 
termined by the requirements of the standpipe sys- 
tem. 


WATER SOFTENERS 


The use of hard water is disagreeable and requires 
excessive soap. Water softeners should be used when 
the water is objectionable or when the cost of the 
additional soap required for laundry is greater than 
the operating cost of a water softening plant. This 
will usually be the case if the hardness exceeds 4 
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grains per gallon. The local laundries can usually 
furnish reliable data on the treatment, if any, that 
will be advisable. 

In some cases satisfactory results may be had by 
treating only the water supplied to the kitchen, laun- 
dry and hot water heaters. The flush valves and 
other fixtures can be operated satisfactorily with the 
hard water. Zeolite is employed in softeners to re- 
move the minerals causing hardness. The minerals 
which are deposited on the zeolite are removed by 
washing with brine solution. As considerable space 
is required for salt, a storage room is necessary, as 
well as space for the tanks. Excessive corrosion may 
be caused by water treated by zeolite, in which case 
corrective treatment should be considered. 


HOT WATER SYSTEM 

It is advisable to use two combination hot water 
heaters and storage tanks with horizontal submerged 
copper “U” tube heaters. The tanks should be fabri- 
cated from materials which will give continuous 
service for a maximum period of time. Manholes 
for cleaning and openings for thermostatic controls 
are recommended. 

One tank should normally be used for the laundry, 
dishwashers and kitchen, with a water temperature 
of 180 degrees F., and the other, with water at 150 
degrees F., for the hospital fixtures. A maximum 
temperature of 120 degrees is recommended at fix- 
tures. Through the use of booster heaters, the water 
for the kitchen and dishwashing may be taken from 
the lower temperature service. The tanks should be 
cross connected so that either can be used to supply 
all fixtures during cleaning or emergency repairs. 
This arrangement requires two systems of hot water 
piping, but the additional cost is not great because 
the mains to the laundry and kitchen are usually 
short. 

For a general hospital, the minimum hot water 
requirements that may be expected are 4.5 gallons 
per bed per hour for the laundry, 4 gallons per bed 
per hour for the kitchen and 5 gallons per bed per 
hour at 150 degrees for the hospital. The storage 
capacity should be not less than 80 per cent of the 
heater capacity. Tanks should be constructed to com- 
ply with the A.S.MLE. code for pressure vessels and 
should be connected with vacuum, pressure and tem- 
perature relief valves. 

All hot water risers and the ends of mains that 
are not connected to risers should have circulating 
lines to maintain hot water at all fixtures. To avoid 
air traps, the circulating risers should be connected 
just below the branches to the highest fixtures sup- 
plied by the riser. 


WATER CONNECTIONS 


Water supply inlets to lavatories, sinks, tanks, fix- 
tures and equipment should terminate above the 
flood level rim of the fixture or device to provide 
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an air gap delivery to prevent backflow. Hose con- 
nections at sinks and bedpan cleansers should not be 
long enough to reach the water in the fixtures. For 
lavatories and sinks this is accomplished with goose- 
neck or high faucets. 

Recommendations pertaining to air gaps and back 
flow preventers are discussed in the A.S.A. Standard, 
“Air Gaps and Backflow Preventers in Plumbing 
Systems,” A 40.4 and A 40.6. 

All plumbing connections to kitchen, laundry and 
sterilizing equipment should be included under the 
plumbing contract. 


WATER METERS 


Meters on the water main from the street, on the 
cold water to the laundry and on the cold water 
connection to the water heater serving the laundry 
permit a satisfactory check to be made of the water 
consumption. 


FIXTURES 


Plumbing fixtures made from vitreous glazed 
earthenware in accordance with Commercial Stand- 
ards CS 111-43, vitreous china in accordance with 
Commercial Standards CS 20-47 are recommended. 
If porcelain enameled fixtures are used, the finish 
should be acid resisting. Stainless steel is recom- 
mended for large or special fixtures. Fixtures gen- 
erally should be supported by wall brackets to elimi- 
nate legs or supports from the floor. Heavy fixtures 
should be supported on chair carriers, and light fix- 
tures should be bolted through partitions to steel 
plates. Drain and water connections should be run to 
the partitions rather than to the floor to facilitate 
cleaning and to eliminate openings through floors 
which might permit scrub water to drip to the ceil- 
ing below. 

The fixture trim and faucets should be of the best 
quality of a dependable manufacturer. Individual 
stops at fixtures are desirable to permit replacing 
washers and making repairs. Satin finish chromium 
plated fittings at fixtures are recommended. Stops on 
mixing valves or faucets equipped with volume con- 
trols after the water is tempered should have checks. 

To avoid the transmission of noise caused by the 
flow of water, plumbing fixtures should not be lo- 
cated on partitions between patients’ rooms. 


WATER CLOSETS 


Water closets should be of the quiet-acting swirl- 
ing siphon jet extended-lip type. The flush valve 
should have a silencer. Backflow preventers with 
nonreturn stops are required. The lever type of foot 
operated flush valve is recommended for toilets. Seats 
should be of the open-front composition type with 
stop hinges. Water closets for private rooms should 
have bedpan cleansers fitted with built-in flow regu- 
lating valves, backflow preventers and hose with 
spray. 


80 


LAVATORIES 


Lavatories should be of the wall hung type, set 
34 inches high, except pediatrics. Splash backs should 
be used on plastered walls. Faucets with gooseneck 
spout and elbow or knee controls should be pro- 
vided for lavatories used by doctors, nurses or pa- 
tients. A single elbow operated handle to control 
both hot and cold water is preferred by some doctors. 


DENTAL LAVATORIES 


Dental lavatories should be required when wash- 


rooms ate provided for ambulatory patients, and 
particularly in T.B. washrooms. 


HOSE SPRAYS 


Hose connections that are used at sinks, necropsy 


tables and for washing bedpans should be of such ~ 


length that the end of the nozzle cannot be sub- 
merged. Backflow preventers of a type approved by 
the state health agency should be used on such hose 
connections. Hose connections for necropsy tables 
can be suspended from the ceiling to keep the end 
of the hose above the table. 


DRINKING FOUNTAIN 

It is recognized from a public health viewpoint 
that the mechanical type drinking water cooler has 
certain advantages over the conventional drinking 
fountain for hospital use. This is particularly true 
since drinking water is usually dispensed to the pa- 
tients from individual pitchers which can be con- 
veniently filled from such a device. However, when 
drinking fountains are installed, they should be of the 


angle jet type having a protective guard over the 


outlet to protect against contamination by droppings 


or contact from the mouth of the user and splash- 


ing from the basin. (ASA Standard 24.2—1942) 
Glass filling devices of the type found in dining 
spaces and similar areas should be so designed as 
to prevent contact of the upper third of the glass 
with the filler. Coolers which permit direct contact 


of ice with the water and coolers which consist of — 


a cooling chamber into which a water filled bottle — | 


is inserted in an inverted position should not be 


used for dispensing of drinking water. 


SINKS 


Pantry and flower sinks on patients’ floors should | 


preferably be of stainless steel, although acid resist- 3 


ing enameled iron may be used. They should be 
not less than 60 inches long over all, with backs, 


aprons and two integral drainboards. They should be — 
wall hung and provided with crumb strainers and 


faucets with gooseneck, spouts and elbow controls. 
Plaster sinks for orthopedic work should have splash 


backs, gooseneck spouts, elbow controls and enam- © 


eled iron interceptors. 


» 





JANITORS’ SINKS 

Janitors’ sinks should be of acid resisting enam- 
eled iron, or other material which will stand thermal 
shock, with backs. They should be set into the floor, 
the rim from 6 to 8 inches above the finished floor, 
so that the tile base can finish under the rim. Rim 
guards and braced bucket hook spouts should be 


provided. Receptors set in the floor may be used in- 
stead of sinks. 


STERILIZERS 


Inasmuch as proper sterilization is one of the basic 
requirements of a hospital, the subject deserves 
much study. Sterilization may be accomplished by 
boiling water, by steam under pressure and by heated 
dry air; of the three, sterilization by steam under 
pressure is quickest and most reliable. Electrical 
sterilizers can be used in non-hazardous areas when 
steam is not available, but they are more expensive 
and do not heat as rapidly. Gas sterilizers are not 
recommended: Hot air sterilizing is required in lab- 
oratories and for certain surgical. supplies. 

The central supply department should be equipped 
to sterilize and furnish all instruments, appliances 
and dressings used in the care and treatment of 
patients. Some hospitals prefer central sterilization 
of the utensils, such as bedpans, urinals and basins, 
which are usually sterilized in the utility rooms. If 
this is the established policy the bedpan washer and 
sink are used for routine cleansing and utensils are 
sterilized only when assigned to a new patient or 
when special conditions require. Sterilizers may then 
be omitted from the utility rooms. The “clean” sec- 
tions of utility rooms may also be omitted if ade- 
quate treatment rooms ate provided. 

If central sterilization is planned, flasks of water 
may be sterilized in the central autoclaves and dis- 
tributed to the various departments. This procedure 
is considered preferable to the use of water sterilizers 
whose operation cannot be so carefully controlled. 

Pressure sterilizers or autoclaves usually operate 
from a central steam supply of 50 pounds’ pressure. 
These are replacing many of the boiling sterilizers, 
as the higher temperatures that can be maintained 
reduce the time required to assure proper sterilization. 
Sterilization, of course, is dependent upon maintain- 
ing the temperature for a predetermined period, 
preferably in the presence of moisture. For this rea- 
son, it is imperative that the sterilizer be free of air 
and that recording instruments and thermometers 
be provided. Pressure sterilizers should be insulated 
and recessed, when conditions permit, to avoid over- 
heating of work spaces. 

Bedpan washers are, in effect, disinfectors rather 
than sterilizers. Wall-mounted types allow cleaning 
of the surrounding floor more readily than does the 
pedestal type, but the latter is more accessible for 
maintenance. Flushing is by cold water jets, fol- 
_ lowed by live steam under pressure. Every precau- 
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tion must be observed to prevent the possibility of 
back siphonage and cross contamination. The state 
health agency should review proposed installations. 
Separate vapor vents are required and traps should 
have cleanouts. 


VALVES 


Each plumbing fixture and each piece of equip- 
ment should have stop valves to permit repairs or 
replacement of washers without disrupting service 
to other fixtures. Repair of leaks will be facilitated 
by providing valves in branches to groups of fix- 
tures, risers, branch mains and main supply lines. 
Each valve should have a numbered brass tag per- 
manently attached. A diagram and valve schedule, 
showing the location and purpose of each valve in 
all systems of piping, should be prepared and framed 
under glass. 


FLUSH VALVES 


In some cases flush valves have been found ob- 
jectionable in hospitals on account of noise and the 
danger from back siphonage. Quiet operating valves 
with quiet regulating stops, when used with a quiet 
acting bowl of the swirling type, can be used satis- 
factorily. By using nonreturn stops and backflow 
preventers with the flush valves the danger of back 
siphonage can be minimized, but only tested and 
approved devices should be used. To avoid the trans- 
mission of noise caused by the flow of water, plumb- 
ing fixtures should not be located on partitions be- 
tween patients’ rooms. 


FIRE STANDPIPE SYSTEM 


The National Board of Fire Underwriters and the 
local fire department should be consulted to deter- 
mine the requirements for the standpipe system. 
Hose and Siamese connections must have threads 
to fit those of the local fire department. The flush 
type of fire hose cabinets with glass fronts is advis- 
able. Chemical extinguishers set in recessed cabinets 
should also be provided, approximately 100 feet 
apart, at accessible points on all floors. When 
standpipes are installed, these extinguishers can be 
mounted in the hose rack cabinets. For storerooms, 
kitchens, shops, laboratories and all areas that are 
not under constant supervision, automatic sprinklers 
are desirable. 


GAS PIPING 

Gas piping for ranges and similar equipment 
should be approved by the A.G.A. and installed and 
tested as required by the gas company and local 
regulations. Piping of anesthetic gases to operating 
rooms from a central point is not recommended. 
Should a central oxygen supply be used, special mani- 
folds should be connected with copper tubing in 
accordance with the requirements of the company 
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that will furnish the oxygen. Oxygen tanks should 
be in a locked closet or room near the delivery en- 
trance. Outlet valves in the patients’ rooms should 
be set in recessed boxes with hinged doors. 


VACUUM SYSTEM 

In small hospitals, portable explosion-proof suc- 
tion machines will serve the needs of the operating 
room, delivery room and autopsy room. Larger hos- 
pitals may have suction piping from a central vacuum 
machine, connected to hose outlets in the labora- 
tory, morgue, delivery rooms and operating rooms. 
Central vacuum machines should be so located that 
the danger of noise transmission will be minimized. 
Soundproofing of rooms in which they are located 
is sometimes necessary. 

Permanently installed water actuated aspirators 
having a vacuum breaker and air-gap waste con- 
nection have been used. However, the failure of 
the vacuum breaker with the concurrent creation of 
a vacuum in the supply may result in contaminating 
the potable water supply system. If used, due care 
should be exercised to use types which embody 
vacuum breaker and air gap to minimize the danger 
of back siphonage. 


PIPE 


Cast-iron pipe is recommended for soil and waste 
lines, vents, leaders, sewers and interior underground 
lines, as its life for such service is greater than that 
of other pipe. Bell-and-spigot cast-iron pipe is not 
desirable for connections smaller than 2 inches. 
When screwed cast-iron pipe is not available, gal- 
vanized steel or galvanized wrought iron pipe can 
be used for the smaller sizes except for underground 
lines. Special acid resisting cast-metal pipe should 
be used for laboratories. Copper pipe with flared 
or soldered fittings should be used for water lines 
and oxygen connections except in areas where the 
water may attack the copper. 

Concealed pipe should be of a material which will 
have a life equal to that of the building. Copper 
tubing lighter than type “L” should not be used, 
and in all cases high temperature solder should be 
employed. Standard weight steel or wrought iron 
pipe can be used for fire lines, with fittings speci- 
fied by the National Board of Fire Underwriters. 
Standard weight steel or wrought iron pipe is used 
for gas. 

Fittings for the drainage system should be of the 
sanitary type, with brass cleanout plugs at all changes 
in direction and at ends of lines. For cleanouts un- 
der floors and in other .concealed locations, the 
lines can be brought up to the floor or wall and 
terminated with special plates, Hinged steel access 
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doors with angle iron frames should be provided 
for all valves and cleanouts which cannot be reached 
otherwise. Galvanized iron sleeves should be pro- 
vided wherever pipes pass through floors or par- 
titions. Where exposed pipes pass through floors, 
the sleeves should be of I-P.S. galvanized pipe with 
floor and ceiling plates screwed on. 


INSULATION 


Hot water pipes and hot water tanks should be 


well insulated to conserve heat and to avoid over- 
heating the rooms above. Cold water pipes and off- 
sets in leaders should be insulated to prevent dripping 
from condensation and to reduce the transmission 
of sound. Pipes in outside walls should be insulated 
to prevent freezing. Soil lines over or near patients’ 
bedrooms should be wrapped with felt and paper 
or other sound insulation. 


NOISE CONTROL 


Many hospital noises are generated by the plumb- 
ing systems, but most of these can be eliminated 
by observing common preventive measures in lo- 
cating and designing the piping systems. Water and 
drain pipes should be located away from patients’ 
rooms whenever possible. Fixtures should not be 
placed against partitions between patients’ rgoms. 
Leaders and drain lines, if offset above patients’ 
rooms, should be soundproofed. 

High pressure water passing through faucets will 
cause squeaks which can be eliminated only by low- 
ering the water pressure with reducing valves, though 
partially closing the shutoff valves will reduce ve- 
locity through faucet. High water velocities, which 
cause water hammer and water noises, can be avoided 
by using pipes of ample size. Gooseneck faucets 
should be designed so drips will clear the drain 
opening, as a faucet drip in a patient’s room may be 
as annoying to the patient as are pipe noises. Pumps, 
compressors and motors should be set on sound 
insulation to prevent the transfer of vibration to 
piping and building. Water hammer can be elim- 
inated by installing automatic shock absorbers and 
air chambers. 


INSTRUCTIONS 

While the piping and equipment are being in- 
stalled, a manual for operation and maintenance 
of the mechanical plant should be prepared; it should 
contain manufacturers’ literature on the equipment. 
Floor plans and diagrams showing all piping and 
valves should be filed. All valves should have brass 
tags and should be scheduled. Pipes should be 


marked with distinctive colors suggested by the 


A.S.A. and A.S.M.E. 





ELECTRICAL FACILITIES 


THE ELECTRICAL SERVICE SHOULD BE 
brought into the building underground when possi- 
ble, to avoid interruption and unsightly poles. Where 
available, two services from independent generating 
plants should be used, one for normal use and the 
other as a breakdown or emergency service. Should 
the capacity of one source be limited, it can be used 
for emergency lights only. 

The two services should be tied together with an 
automatic throw-over switch which will throw all or 
part of the lights onto the emergency line in case 
there is an interruption on the first. As a minimum, 
the emergency service should have sufficient capacity 
to supply the operating, emergency and delivery 
room, stairs, some corridor lights and exit lights. 

When a second outside service is not available, 
a battery or automatic generator should be used for 
the emergency lights. The gasoline or diesel driven 
generator is preferable in large hospitals, as it is 
difficult and expensive to maintain properly a large 
storage battery. Batteries can be used to eliminate 
light flicker when the generator is starting. A sep- 
arate transformer should be used for x-ray apparatus. 

A three phase, four wire, 120 to 208 volt system 
of wiring is cheaper than are most systems and has 
other advantages. With such a system, any lighting 
panel can be used to supply either three phase or 
single phase current. Automatic breakers for power 
and light feeders and for light circuits are more ex- 
pensive than are fused switches but are far more 
desirable. 


WIRE 

ALL FEEDERS and circuits should be installed 
with high grade wire. There is little difference in 
cost between code grade wire and that with the bet- 
ter grade insulation, but the life and dependability 
of the electrical systems depend on the insulation. 
The minimum requirements for all wiring, conduits 
and equipment should equal those set by the Na- 
tional Electric Code. High temperature wire is re- 
quired at many points, as in hoods, on ranges and 
boilers. Lead sheathed or waterproof wire should be 
used underground and where condensation may form, 
as in refrigerator boxes, roof slabs and connections 
to outside lights. The code should be consulted for 
special conditions. 


LIGHTING 


THE LIGHTING of offices, corridors and public and 
general work spaces can be treated like similar spaces 
in other buildings. In public and office spaces, the 


tendency is toward fluorescent lighting as it gives 
better diffusion and requires less current per candle 
power. However, the replacement of fluorescent 
tubes is expensive. 

Objections have been raised to using such lighting 
in spaces accessible to patients because the unnatural 
color of the skin disturbs some patients. The design 
of fixtures is not fixed by any special requirements 
for these areas, so the architect is free to choose or 
design any fixture that lends itself to the architectural 
scheme. However, fixtures should be of a functional 
rather than ornamental design. 

Ceiling lights are not recommended for patients’ 
rooms or wards because the glare in patients’ eyes is 
objectionable. When ceiling lights are used in these 
spaces, they should be so designed that direct rays 
from the light and bright ceiling spots are not visible 
to the patients. Lamp standards and adjustable lamps 


Recommended Hospital Illumination 





RECOMMENDED 
MINIMUM 
SPACE TO BE LIGHTED FOOT-CANDLES 

Corridors—8 feet 5 
Delivery room 

General 50 

Supplemental 200 
Darkroom, general 10 
Emergency treatment 50-100 
File room (patients’ charts) 25 
Kitchens 20 
Laboratories 

General 20 

Work tables 30 

Close work 50 
Laundry 

General 15 

Pressers and ironers 20 
Lavatories 10 
Lobby and reception room 10-20 
Morgue 

General 20 

Necropsy table 200 
Nurseries 

General 5 

Dressing table (suppl.) 25 
Offices 20-30 
Operating rooms 

General 50 

Operating table (major) 1000 

Operating table (minor) 200 
Pack room—assembling 15 
Pharmacy 30 
Private rooms and wards 

General (bracket) 5 

Local 30 

Sewing room 50 

Stairways 5 
Sterilizing rooms 10 
Supply rooms 

General 10 

Record desk 20 
X-ray rooms 10 
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attached to the head of the bed have been used with 
varying degrees of success; however, they usually 
shine into the patients’ eyes, are subject to breakage, 
interfere with the free movement of the bed and 
occupy usable space. New wall-mounted bracket 
lights are being developed which may overcome these 
deficiencies. 

In addition to the bed light, there should be a 
~ duplex convenience outlet at the bed for radio, ex- 
amination light, heating pads and blankets. Some 
hospitals use a central radio wired with three chan- 
nels to each bed, so that the patient may choose one 
of three broadcasts or recordings. For such reception, 
special aerials and wiring are required. Aerial out- 
lets at beds are required for portable radios in areas 
and buildings where reception is poor, but in general 
the aerial built into the set serves satisfactorily. 

There should also be general illumination con- 
trolled .by a switch at the door. A bracket light over 
a basin, dresser lights or a lamp standard with a 
semi-indirect light and reflector will serve. A night 
light 18 inches from the floor should be provided in 
each bedroom and ward, with a switch at the door 
set well above the room switch. The night light 
should be mounted at a point that will not be covered 
by furniture and where it cannot be seen by the 
patients. 

Special convenience outlets in corridors, pared 
approximately 40 feet apart, are highly desirable. 
They should be of the three pole 20 ampere type 
with one pole grounded for portable x-ray machines, 
vacuum machines and polishers. 

Heavy duty receptacles should also be provided 
in pantries and utility rooms for hot plates and port- 
able sterilizers. Should electrically heated food carts 
be used, they will also require heavy duty receptacles 
in the nursing floor pantries and in the main kitchen. 
Electric ranges should have three wire feeders with 
solid connections. 

Outlets may be required for illuminated signs in 
areas where there is much patient or visitor traffic, 
such as the information desk, cashier’s office and out- 
patient department. Daylight is not used for operat- 
ing and delivery rooms, so dependable illumination 
of high intensity is required for these areas. The 
Operating room and delivery room lights should have 
multiple beams from different angles, focused at the 
table to penetrate a deep cavity and to prevent shad- 
ows. These lights should be mounted to permit 
lateral and angular adjustment. 

Flush ceiling lights with lenses, though more ex- 
pensive, are preferred by some hospitals. The lights 
should have two or more filaments or bulbs, prefer- 
ably on separate circuits as a precaution against light 
failure. The fixtures should be of a type approved 
by the National Board of Fire Underwriters. General 
illumination of these rooms should be of such inten- 
sity that there will not be too great a variation in 
intensity when the surgeon raises his eyes from the 
operating field. As has been mentioned, the operat- 
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ing and delivery rooms should have lights connected 
to an emergency source, and portable lights with re- 
mote low voltage batteries should be provided. The 
light panels for operating and delivery rooms should 
be located in the corridor néar the rooms served. Cir- 
cuits from other rooms should not be connected to 
this panel. 

Exit, stair and corridor lights must conform to local 
and state codes. 


EXPLOSION HAZARDS 


THE RECEPTACLES AND SWITCHES in operating, 
delivery and anesthesia rooms should be of the three 
pole explosion-proof type with one pole grounded, 
and all motors and electrical equipment must be 
explosion-proof, properly grounded to comply with 
the national and local codes. Viewing cabinets for 
films should be explosion-proof or be sealed gastight 
on the operating room side with access for changing — 
bulbs from the corridor only. 

The use of approved explosion-proof electrical 
equipment will prevent explosions that might be 
caused by arcs at the lighting equipment. Special 
consideration must also be given to the prevention 
of explosions caused by sparks from static charges 
that may be generated in the room. The most effec- 
tive preventive measures are the grounding of floors 
and high humidity. The.old methods of grounding 
which employed grounded grids of brass strips, 
grounded tiles, chains and cement terrazzo are not 
considered adequate. The flooring should be of 
conductive material having a continuous conductive 
surface with no insulated spots on which a foot, table 
leg or equipment can rest. 

The recommendations of the National Fire Pro- 
tection Association should be followed in operating 
and delivery suites. The flooring material should 
have a high resistance which will permit the flow 
of static current but will prevent the flow of 
current of a high amperage. This resistance then 
protects the doctors and nurses against shock from 
the lighting system and eliminates arcs which might 
be caused by a live wire coming in contact with the 
floor. The effect of high humidity in the prevention 
of static sparks is considered under “Ventilation.” 

Rubber or nonconductive soles on shoes, rubber 
tips on furniture legs and insulated supports for other 
equipment cannot be safely used unless electrically 
conductive rubber or other conductive material is 
employed. 


SWITCHES 


SILENT MERCURY SWITCHES afe jetoniigendal 
throughout the patients’ floors to reduce noises which 
would disturb patients. If silent switches are not 
used, the night light switches should be mounted 
in the corridor. Night light switches should be 
mounted 5 feet 6 inches from the floor to distinguish 
them from other switches. When possible, wall 








mounted toggle switches should be used in place of 
pull switches to reduce maintenance. Automatic door 
switches are recommended for small closets. 


CALL SYSTEMS 


ELECTRICAL CALL SYSTEMS should be provided 
in all hospitals so. that the patients may receive 
prompt service and the nurses, doctors and attendants 
may operate more efficiently. The most important 
systems are the nurses’ call, doctors’ paging and doc- 
tors’ in-and-out. 

THE NURSES’ CALL SYSTEM consists of a station 
at each bed, or one dual station for two beds, which 
the patient can use to call the nurse. These stations 
ate of two types, the pull-cord and the push-button. 
The pull-cord station consists of a tumbler switch 
mounted in the wall above the bed which can be 
operated by a cord. One objection to this type has 
been that the noise of the switch may disturb an- 
other patient in the room or in an adjoining room. 
This noise can be eliminated by the use of mercury 
toggle switches. The main advantage of this type 
of station is that it is cheaper and can be operated 
by the 110 volt lighting system and with neon-glow 
signal lamps. 


The push-button station consists of a pear type 
of push button connected with a rubber insulated 
cord to “disconnects” in the wall. Both types should 
be arranged so the call can be turned off by the nurse 
at the bed when she answers the signal. When there 
are more than two call stations in a room, each should 
have a pilot to indicate which station has called. 


Push-button calls for patients’ baths and toilets 
_ ate desirable. The calls should be connected to 
operate signal lights over the patients’ room door, 
at the nurses’ station and in the floor pantry and 
utility rooms. Each of these stations should have an 
audible signal which sounds when the call is made. 
Two or more lights at the nurses’ station, to indicate 
the section of the floor from which the call came, 
are at times desirable. 

For private rooms and when private nurses are 
employed, an annunciator should be used at the 
nurses’ station instead of lights. For private room 
service an annunciator should also be used in the 
nurses’ restroom on the floor. Supervisory recorders 
or annunciators for the superintendent of nurses have 
been used, but these are not recommended. 

A more expensive system for nurses’ calls which 
is being given favorable consideration is the inter- 
communicating type with a microphone and loud- 
speaker at the bed. The patient can ring for the 
nurse or speak to her and receive an answer. By 
leaving the patient’s microphone open, the nurse can 
check on the patient without leaving her desk. In 
addition to the higher first cost, maintenance and re- 
. placement of the microphone system are more ex- 
pensive than for the simple system, but it can save 
nurses many steps. 
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THE DOCTORS’ PAGING SYSTEM may consist of 
loud-speakers located throughout the hospital, chimes 
on which doctors’ numbers can be sounded or the 
flasher type which indicates the doctors’ numbers. 
The loud-speaker and other audible calls are objec- 
tionable as they may disturb the patients and attend- 
ants. The flasher system consists of a key board and 
flasher at the telephone switchboard. The telephone 
operator can set the board to flash as many as three 
doctors’ numbers automatically in rotation. The 
numbers appear on annunciators located in all sections 
of the corridors. The same number of numerals, 
usually three, should be used for each doctor so that 
a burned out lamp can be located. 

These paging systems should also be used for call- 
ing interns, administrators, heads of departments and 
their assistants, and engineers. ‘These flashers can 
also be used for other general calls such as “fire” 
with a red “F” and buzzer. The flasher call system 
has its shortcomings as the individual may fail to 
see his numbers when flashed. For this reason the 
flasher system is sometimes supplemented with loud- 
speakers at points where interns, department heads 
and doctors may congregate, ze. in the doctors’ 
lounge, staff dining room, laboratory and engineer’s 
office, where the calls will not disturb the patients. 

The radio call system promises to overcome all these 
objections. This system consists of a low powered send- 
ing station from which calls are broadcast through- 
out the hospital to miniature receiving sets which 
the doctors and others can carry in their pockets. This 
system has been developed but has not yet been 
placed on the market. 

THE DOCTORS’ IN-AND-OUT SYSTEM serves a use- 
ful purpose as it permits the doctors to register “in” 
and “out” with minimum effort and without delay. 
The system consists of a board at the doctors’ entrance 
on which all doctors are listed, with a toggle switch 
at each name. Each doctor on entering turns on 
his switch, which indicates on an annunciator at the 
telephone switchboard that the doctor is “in.” When 
leaving, the doctor registers “out” by turning off his 
switch. The doctors’ “in” and “out” switches can 
be located at more than one entrance by using three- 
way switches. These boards can be provided with a 
red light at each doctor’s name to show when he is 
“in” and the same light can be connected with a 
switch and flasher at the switchboard to indicate to 
the doctor as he enters or leaves that he is wanted. 

CALL-BACK SYSTEMS are used for nurses’ and in- 
terns’ bedrooms. With such systems the nurses and 
interns can be awakened, called for duty or called to 
the telephone by push buttons in the office which 
operate buzzers in the rooms. The room called can 
answer by pushing a button which registers on an 
annunciator in the office. The main office pushes 
can be connected so that several rooms or sections 
can be called by one button. Call stations are desir- 
able for use of nurses in nurseries, operating and 
delivery rooms. 
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ELECTRICAL 
TELEPHONES 


INTERCONNECTING TELEPHONES should be pro- 
vided for all department heads, assistants, operating 
and delivery rooms, nurses’ stations, offices, house- 
keeper, doctors’ rooms, record rooms and diet kitch- 
ens. These can be connected on a dial system which 
will permit interior communication without calling 
the hospital switchboard. At all private and semi- 
private beds, telephone jacks should be installed so 
that a telephone can be plugged in at any time with 
a minimum rental charge to the hospital. 

Rigid conduit should be provided for all wiring 
to all instruments. An empty conduit should be left 
for instruments which might be required at a future 
date. This arrangement has proved to be the most 
efficient and entirely satisfactory. 

Public pay stations should be provided at conveni- 
ent points for visitors and hospital personnel. 


INTERCOMMUNICATION 


TELAUTOGRAPH SYSTEMS which transmit written 
messages from one department to another are being 
used successfully by some large hospitals. These 
systems have the advantage of leaving a written rec- 
ord of the message at the receiving station. The 
electrical wiring is installed by the hospital and the 
instruments are furnished to the hospital on a rental 
basis. The first cost and rental charges are relatively 
high, which accounts for the limited use of these 
systems. 

Audible speaker systems with microphones and 
loud-speakers are being used with success for com- 
munication between the superintendent and depart- 
ment heads. 

Pneumatic tube systems are extremely useful for 
carrying records, prescriptions and orders from one 
department to another. The simplest form consists 
of tubes through which carriers are dropped from 
the upper to lower floor stations and returned in 
baskets. Such a system can be used to furnish the 
business office with records of charges or to send 
prescriptions to the pharmacy, when these depart- 
ments are located directly below the sending station. 
Pneumatic tube systems are adapted to more general 
use, but their design and operations are more com- 
plicated and they are not justified for a small hospital. 
These systems are operated by a vacuum in the tubes 
to move the carriers from one position to another. 


FIRE ALARMS 


WHEN STATE AND CITY CODES require fire alarm 
systems they should be followed, and in other local- 
ities installations should be in accordance with re- 
quirements of the National Board of Fire Under- 
writers. Equipment used should be of types listed 
by Underwriters Laboratories Inc. or Factory Mutual 
Laboratories. In all cases, the system should be of 
the closed circuit, electrically supervised, break-glass, 
code ringing type, so connected that in case of trouble 
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with wiring or the current supply a gong will sound 
at a location where it can be heard at all times. 

Some codes require that alarm gongs be located 
in patients’ corridors, but many hospitals object to 
these locations as they tend to cause panic and false 
alarms disturb the patients unnecessarily. When such 
locations are designated by code, a presignal system 
can often be used to notify all nurses, superintendent, 
engineer, elevator operator, telephone operator and 
all offices when the alarm is turned in. Then, should 
the fire be serious, the second or general alarm can 
be sounded. When it is not required, the general 
alarm feature is omitted and all nurses and hospital 
personnel receive the first alarm. A silent alarm 
can then be flashed to all sections of the hospital 
with the doctors’ call system by using an annunciator 
with a red “F” and buzzer. 


CLOCKS 


ELECTRICAL CLOCK SYSTEMS should be provided, 
with clocks at nurses’ stations, telephone switchboard, 
in main lobby, kitchen, laundry, dining room and 
boiler room, as well as in the operating and delivery 
rooms. The clocks should be of the recessed type, 
preferably with a narrow frame. In the operating 
and delivery rooms, an additional clock with separate 
minute and second hands which can be started, 
stopped and reset is desirable. 


SPECIAL INSTALLATIONS 


SHORT WAVE, ULTRAVIOLET RAY or sterile ray 
lamps have been used in some hospitals to reduce 
the bacteria count in certain areas. They have been 


used in the ceilings of operating and delivery rooms . 


and around the operating room light. They are also 
used in nurseries, so arranged that the rays cannot 
fall on the babies or shine into the nurses’ eyes. 

The lamps have also been used to form a curtain 
of ultraviolet rays of high intensity to prevent the 
passage of bacteria from one area to another. To 
be effective a constant intensity of the rays must be 
maintained, particularly in operating rooms, as too 
high an intensity will affect the skin of the surgeon 
and the rays will be ineffective if the intensity is too 
low. These lamps are also used in ventilating sys- 
tems, particularly where air is recirculated, and in 
virus and bacteriological laboratories as a protection 
for technicians. 

Special wiring must be provided for the x-ray, 
electrotherapy, diathermy, electrocardiography and 
electronic fever equipment, sterilizers and heated food 
carts. The wiring requirements should be obtained 
from the manufacturer as they are not the same for 
all makes. 

The heating, ventilating, plumbing, refrigeration 
and kitchen engineers must also be consulted to deter- 
mine the wiring required by them for motors, auto- 
matic controls, dampers, sterilizers and kitchen equip- 
ment. 
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TESTS AND INSPECTIONS 


AFTER ALL WIRING, switchboards, fixtures and 
equipment are in place, they should be checked care- 
fully together and separately with a megger to deter- 
mine the resistance in ohms of the insulation. The 
resistance should in all cases be equal to or higher 
than that recommended by the National Electrical 
Code. 

Continual testing and inspection of all electrical 
installations are essential. Even a brief lighting 
failure may cause annoyance and apprehension and 
interfere with proper care. Needless to say, failures 
of operating room lights or equipment, therapeutic 
equipment or other installations may have extremely 
serious consequences and no effort should be spared 
to prevent them. 


ELEVATORS AND 


A HOSPITAL WITH PATIENTS’ BEDS OR 
surgical and medical facilities above the main floor 
should have one or more elevators. Ramps have 
been used for communications between floors but 
are not recommended as they are expensive, hazard- 
ous, require extra labor and cannot be used satis- 
factorily for tray trucks. 

The number and speed of the elevators are de- 
termined by the anticipated elevator traffic. This 
will vary with the bed capacity, type of food serv- 
ice, number of visitors and the hospital plan. Traffic 
may be considered in two categories; strictly hos- 
pital traffic, which includes the movement of doc- 
tors, hospital personnel, patients’ beds and stretchers, 
food and laundry carts and equipment; and transient 
traffic, which includes visitors and out-patients. | 

The plan of the hospital and the number of stories 
determine the percentage of the total traffic that 
must be carried by elevators. For example, if the 
x-ray, laboratory and outpatient departments are on 
the first floor, it is not necessary to consider out- 
patients as a part of the elevator load; or, in a two 
story hospital with patients, operating rooms and 
kitchen on the first floor, the elevators would be 
required to carry only 50 per cent of the traffic of 
a similar hospital with all patients above the first 
floor. 

The highest traffic peaks are caused by the com- 
bined visitors’ traffic and the regular hospital traf- 
fic. The load during visiting hours may be the de- 
ciding factor in the determination of the number 
of elevators. The peak of the traffic for hospital 
personnel occurs when shifts are changed, while that 
for visitors occurs at the beginning of visiting hours, 


ELEVATORS 
WIRING DIAGRAMS 


ALL PANEL BOARDS AND SWITCHBOARDS' should 
have diagrams under glass to indicate the equipment 
and outlets fed by each feeder and circuit. Plans and 
diagrams on cloth should be furnished to the hospital 
to indicate the location and size of all feeders and 
circuits. The diagrams should show the wiring of 
all call and low potential systems, in addition to the 
feeders. Wiring diagrams of special equipment and 
controls should be furnished. Such plans and dia- 
grams are of special value at a later time if repairs, 
alterations or extensions should be needed. Catalogs 
and operating instructions for all equipment and con- 
trols should be assembled and bound as a guide for 
Operation and repair. It should be the responsibility 
of the contractor to assemble this information. 


DUMBWAITERS 


but the two peaks need not occur at the same time. 
The number of visitors to ward patients during visit- 


- ing hours is much higher than it is to private pa- 


tients in general hospitals, as the visiting hours for 
private patients are not limited. For general hospitals 
in urban areas it is estimated that the number of 
visitors per private patient per day will not be more 
than one and a half, while a hospital with a larger 
number of ward beds may have as many as four 
visitors per patient. 

The type of food service to be used by the hos- 
pital will affect the load which the elevator must 
carry. When the patients’ trays are prepared in the 
central kitchen and sent to the various floors by 
dumbwaiters or tray conveyors, the elevator traffic 
is not affected, but when the trays are sent to the 
various floors in trucks the elevator traffic is in- 
creased considerably at meal time. When the food 
is delivered in bulk by cars to the various diet 
kitchens, the elevator traffic is also increased at meal 
time. This traffic is also increased by carts which 
are used to return dishes and by garbage removal. 


CAR SIZES 


BOTH THE PASSENGER AND SERVICE elevator cars, 
for flexibility of service, should be of proper size 
to receive the new type of bed, which may be as 
large as 39 by 86 inches overall, or an iron lung, 
which is 34 by 85 inches with patient. Beds are 
often moved from one floor to another with the 
patient, so space must be provided for a nurse and 
doctor and attendant in the car with the bed. To 
determine the size, speed, location and number of 
elevators, one of the elevator companies which main- 
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ELEVATORS 


tains a competent hospital department should be 
consulted, as special conditions may arise which are 
vital in the determination of these points. How- 
ever, the observations given below are in accord 
with good practice and may be followed. 


SHAFT 

THE SIZE OF THE SHAFT, the depth of the pit and 
the elevation of the machine room will be governed 
by car speed, roping, codes and car size and should 
be determined by the hospital department of an 
elevator manufacturer, the local code and the safety 
code for elevators. 

For preliminary drawings, the shaft for a 5 foot 
4 inch by 8 foot car will be approximately 7 feet 3 
inches by 8 feet 6 inches with an additional 614 
inches in the shaft enclosure for doors. For a 100 
foot speed the distance from the top floor to the 
machine room floor will be approximately 16 feet. 


NUMBER OF ELEVATORS 

WHILE THE NUMBER OF ELEVATORS is detet- 
mined by the traffic, it is desirable to have two ele- 
vators as a minimum. Normally, one would be used 
as a passenger elevator and the second one for serv- 
ice, but should one be shut down for repairs the 
other could be used for both purposes. The two 
elevators are also recommended for emergency use, 
as two could be used to evacuate the building quicker, 
and in case one is shut off by fire or smoke the 
other may be used. In the small hospital, if a sec- 
ond elevator is not installed, the framing for the 
shaft should be provided for a future elevator. 

Two elevators will usually serve a hospital with 
a capacity up to 200 beds. However, hospitals with 
large wards may have exceptionally heavy visitor 
traffic. Where heavy traffic is anticipated, two ele- 
vators should be provided for 125 beds, and three 
elevators for 200 beds. Three elevators, two pas- 
senger and one service, will normally serve the hos- 


pital building with as many as 300 beds. For larger’ 


buildings the number of elevators should be deter- 
mined by a study of the anticipated traffic, which 
varies with the disposition of the. various depart- 
ments. 


SPEEDS 


THE SPEED OF THE ELEVATORS is usually deter- 
mined by the number of stories served. In a one 
or two story building the speed should be from 
75 to 100 feet per minute; while the three to five 
story building will require speeds of from 200 to 
400 f.p.m. For the higher buildings, the speeds 
should be considered in conjunction with the number 
of elevators and landings. 


TYPE 


IN SMALL HOSPITALS, where the elevator speed 
is less than 100 f.p.m., controls of the resistance 


type may be used. Elevators designed for higher 
speeds should be of the variable voltage type, which 
is smooth in operation. The rough operation in- 
herent in the resistance type of elevators is disturb- 
ing to patients and the noise of the controllers may 
be transmitted through the building. Self leveling 
is recommended to guarantee that the car platform 
stops level with the landing. This is especially im- 
portant with loaded food trucks and with stretchers, 
which should not be bumped up and down from 
one level to another. 

Geared machines are used for the lower speeds, 
but for speeds of 350 f.p.m. and above the gearless 
type of machine is preferable. The gearless ma- 
chines are quieter and smoother in operation as 
there can be no back lash or other gear noise. They 
also have a longer life as there are no gears to wear 
and as the motor operates at a lower speed. The 
basement type of machine is not recommended as it 
offers no advantages but is more complicated and 
has longer cables which are expensive to maintain. 


OPERATION AND CONTROLS 


THE STANDARD PUSH-BUTTON control will serve 
satisfactorily for the two story hospital with a single 
elevator. For the four to six story hospital, where 
operators will be used only for short periods during 
visiting hours, the collective type of control, ar- 
ranged for an attendant, is recommended. This type 
differs from the standard push-button control in that 
the car stops at all calls regardless of the sequence 
in which they were made and reverses with the 
highest down call. It may also be used with two 
cars which operate as a unit, in which case only 
one car will respond to a call. This feature elim- 
inmates unnecessary travel of the car and saves time 
for the nurses and staff. 

This control should, however, be provided with 
a key operated emergency switch to disconnect the 
collective control and permit express travel for 
emergency use, as to the operating room, and for 
use with an attendant. Signal control is preferable 
where an attendant is to be used a large part of 
the time. Floor indicators in the car and floor lan- 
terns at shaft doors are recommended. It is also 
desirable to have a telephone in the car which can 
be used in an emergency and for instructions from 
the switchboard. A base receptacle in the car can 
be used to advantage for operating iron lungs and 
heated trucks. 


CAR CONSTRUCTION 


STAINLESS METAL CARS afte recommended, when 


funds are available, as they require a minimum of — 


upkeep, painting and cleaning. Porcelain enameled 
cats have also proved satisfactory. In case other 
materials are used, the service car should have a 
stainless metal wainscot, and metal bumpers should 
be provided in the passenger car to prevent damage 





to the walls by trucks. Hand rails should be fur- 
nished for use of passengers. Cars should have in- 
direct lights and fans, and soundproofing is desir- 
able. This soundproofing is applied between the 
frame and platform and the car. 


ELEVATOR LOCATION | 


PASSENGER ELEVATORS should be located in bat- 
tery near the main entrance. Some authorities rec- 
ommend that all elevator shafts be placed in bat- 
tery so that all cars can be used for visitors during 
the visiting hours. However, there are other con- 
siderations which seem more important. The service 
elevators should be located near the nursing floor 
pantries. Passenger elevators should be separated 
from the service elevators so that all cars will not 
be isolated by a local fire and so that food, laundry 
and trucks can be separated from the normal traffic 
of the hospital. 


DUMBWAITERS 


DUMBWAITERS of the full automatic type are 
used for the distribution of medicines and hospi- 
tal supplies to the various floors and for carrying 
patients’ trays. When the food is served in bulk 
to the floors a dumbwaiter can be used to advantage 
to carry special diets. Dumbwaiters are also required 
for central sterilization. The dumbwaiters should be 


THE HOSPITAL 


THE HOSPITAL STRUCTURE IS THE FRAME- 
work into which the required medical, nursing and 
treatment facilities must be fitted. It is evident that 
an efficient hospital cannot be fitted into an ill-con- 
ceived structure. 

The hospital structure must be designed to accom- 
modate the various departments, services and equip- 
ment at a minimum cost without interference. To 
provide a satisfactory solution, the structural engineer 
must acquaint himself with the functional require- 
ments of all departments, the location and nature of 
the equipment, and the architectural treatment; he 
must then adopt a construction plan which will 
accommodate all departments without encroachment 
on areas vital to functional planning and efficient 
operation of each department. 

This cannot be accomplished with a plan which 
requires column projections into corridors and rooms, 
column locations which occupy spaces required for 
boilers, kitchen ranges, and flat work ironers, or floor 
beams which block connections to water closets and 
vertical piping. 

Structural engineering problems which should be 
considered in hospital planning are outlined below. 


‘ STRUCTURE 


located near the center of the nursing unit or pantry 
or near the center of distribution. 

Cabs, shelves, doors and door trim should be of 
stainless metal. The minimum size of the cab should 
be 24 by 24 by 36 inches, while the preferable 
size is 32 by 27 by 36 inches where traffic may be 
heavy. Special automatic controls are required. The 
simplest consists of a battery of sending buttons in 
the car with which it can be dispatched to any 
floor. When it arrives at the floor, it lights a signal 
and sounds a buzzer. The light is switched off when 
the shaft door is opened. A calling button is pro- 
vided at each floor. Shaft doors must be wired to 
prevent the movement of the car when any door 
is open. A telephone system between floors is de- 
sirable. 


INSPECTION AND MAINTENANCE 

IN SMALL HOSPITALS that do not employ me- 
chanics and electricians familiar with elevator equip- 
ment, inspection and maintenance should be provided 
by contract with an elevator service organization. 
If the elevators are serviced by the hospital staff, 
regular inspections must be maintained. The electri- 
cal equipment should be checked every day and the 
mechanical equipment, every week. The entire in- 
stallation should be thoroughly inspected once a 
month. Signed records of each inspection should be 
required by the hospital. 


STRUCTURE 


FOUNDATIONS 

THE STRUCTURAL ENGINEER should make a pre- 
liminary survey of the building site before it is acquired 
in order to determine whether it is suitable for eco- 
nomical footings. Later additional data from borings 
and past excavations should be evaluated to determine 
the area of footings. As it is often found desirable 
to increase the bed capacity at a later date, it should 
be decided at this time whether provision should be 
made for such an eventuality. Should it be found 
necessary to carry the wall and column footing under 
the basement floor, the location of drains, boiler and 
laundry foundations, and trenches should be deter- 
mined to avoid interferences under the floor. Footings 
should be located to clear motors or machines in 
order to avoid transmission of vibration or sound 
through walls and columns. 


WATERPROOFING OF WALLS 

MANY IMPORTANT FUNCTIONS of a hospital are 
carried on in areas which are partly or entirely below 
the surface of the ground. These may include the 
kitchen, dining rooms, laundry, medical records stor- 
age, cenrtal linen supply, morgue and autopsy, gen- 
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STRUCTURE 


eral storage, boiler and other mechanical equipment 
rooms. 


The functional operation of the foregoing depart- 
ments would be seriously impaired by the dampness, 
sweating and leaking that are caused by improper 
subgrade construction. Consequently, it is desirable 
to install tile drains around the exterior of all foun- 
dation walls, at a level below the floors to be pro- 
tected. It may be considered necessary to incorpor- 
ate waterproofing compounds in the concrete mixture 
for basement floors and walls or provide a membrane 
waterproofing seal where ground water conditions 
cannot be adequately controlled by subsoil drains. 


STRUCTURAL SYSTEM 


BECAUSE OF THE NATURE of the occupancy of 
a hospital building, its structure should be made as 
safe as possible. Structural safety can be assured by 
the application of design standards and regulations 
ordinarily used by the structural engineering profes- 
sion. Fire safety can. be achieved by making pro- 
visions for structural resistance to fire and to the 
spread of fire. This is best obtained by the use of 
approved incombustible materials and methods of 
construction for all structural members throughout 
the hospital. In addition, the use of combustible 
materials for building finish and trim should be re- 
stricted to the fewest possible locations. However, 
the use of wood for floors, doors, baseboards, mold- 
ings and other trim is permissible but should be kept 
tO a minimum, and the wood should be treated to 
retard the effect of fire. 


The selection of a hospital framing system will be 


based on the functional arrangement of the various 


departments, location of equipment, and the desired 
architectural treatment. Other considerations depend 
on local conditions, such as the types of materials 
and labor available, contractors’ experiences and 
preferences, soil conditions, disposition of the site, 
and the time factor. 


The extremely high building costs of today pre- 
sent an unusual problem in the selection of a con- 
struction scheme. All the factors listed in the pre- 
vious paragraph must be juggled and balanced to 
provide an economical as well as a practical solution. 
For buildings of only a few stories, local practice 
will generally dictate a satisfactory result. For larger 
structures, the choice will be limited to a selection 
between an all-reinforced concrete frame and a fire- 
proofed steel frame. Many designers feel that for 
buildings up to about fourteen stories high, a well 
designed concrete frame is usually more economical 
than are other types of framing and believe that a 
steel frame is cheaper and more satisfactory for 
taller buildings. Under present conditions, those 
methods which require the least amount of expen- 
sive labor are considered most desirable, hence con- 
crete buildings utilizing simple framing details, re- 
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usable formwork, and expedient erection methods 
will often show great economies. 


For remodeling or adding to existing work, the 
use of a welded structural steel frame is recom- 
mended as a means of reducing construction noises, 
thereby minimizing the disturbance to existing pa- 
tient facilities. 


COLUMNS 


COLUMNS SHOULD BE SO PLACED as to offer the 
least interference with the planned use of the various 
departments. They should be located in or alongside 
wall and partition lines, if possible, and may take 
the contour of walls and partitions. To promote 
efficient maintenance and operation, it is recom- 
mended that interior columns be placed entirely 
within the corridor partitions so that the faces of 
the corridor walls are flush and neat. This is espe- 
cially desirable in nursing units and other areas 
which handle a great amount of stretcher and bed 
patient traffic. 


For added cheerfulness and livability in patient 
areas and for better working conditions in service 
rooms, the use of extensive window areas is becom- 
ing more prevalent. To complement this practice, 
it is desirable to provide structural columns which 
will provide as little obstruction as possible to the 
window areas. One way of doing this is to use 
smaller columns at more frequent spacing than 
usual. This method is readily adaptable to the vari- 
ous construction systems and has been successfully 
utilized in recent instances. Depending on the ma- 
terials of construction, these columns may be lo- 
cated within the window mullions or immediately 
behind them. It may also be possible to locate the 
columns away from the plane of the exterior wall, 
thereby freeing the wall from any relation to struc- 
tural considerations. 


Column locations must be studied with relation 
to arrangement of equipment such as boilers, flat 
work ironers, and kitchen ranges in order to prevent 
any possible installation or operation difficulties. 


INTERIOR WALLS 


INTERIOR WALLS AND PARTITIONS should be 
made as soundproof as economically possible. ‘This 
is generally true throughout the hospital but is par- 
ticularly significant when considering the walls which 
separate work and travel spaces from _ patient 
areas. The sanitary wall finishes utilized in hospi- 
tals do not aid in sound control, hence the basic 
structural walls must provide as much soundproof- 
ing as possible. 

Another important consideration for walls is the 
support and concealment of mechanical facilities. 
Cabinets, sinks, view boxes, and other items are 
hung or otherwise supported by wall construction. 
Instrument sterilizers and bedpan washer and ster- 


ilizer sets are built into wall constructions. Provision — 
should be made for many vertical pipe spaces as 
required by the mechanical engineer to facilitate the 
installation of supply pipes, drainage lines, and vent 
stacks. 

The lower portions of walls in areas subject to 
service equipment should be constructed of a dura- 
ble, dense surfaced material that will withstand the 
scraping and bumping which may be caused by roll- 
ing equipment. The remaining wall areas should be 
constructed to provide the utmost opportunity for 
maintaining cleanliness and efficient operation 
throughout the operation of the hospital. 


FLOOR CONSTRUCTION 


THE FLOOR CONSTRUCTION should be adapatable 
for the many types)of openings and surface depres- 
sions required in the slab. Provision should be made 
for the following: 

Pits for boilers, sump pumps and sewage pumps. 

Depressions in kitchen areas for cooking kettles 
and steamers. 

Depressions for base construction of walk-in type 
refrigerators to make refrigerator floor flush with 
finished floor of room. 

Grease traps in kitchen equipment and drainage 
traps from clinical sinks and service sinks. 

Openings for vertical pipe chases, vent stacks, 
and ducts. 


MATERIALS 


THE HOSPITAL IS UNUSUAL AND DIFFERENT 
from other types of building projects in that its an- 
nual maintenance and operations budget will be 
approximately one-third to one-half of its original 
construction cost. It is important, therefore, that 
careful consideration be given those factors in con- 
struction that affect these costs. The types of con- 
struction materials and finishes which are incorpor- 
ated in the hospital structure will have a considerable 
influence on such items as repairs and repainting. 
Insurance, depreciation and obsolescence. are closely 
related to construction details. To minimize opera- 
tion costs, such factors as heat or cold insulation and 
sanitary finishers must be closely evaluated when a 
construction outline is prepared. 


It is important that the designer provide as quiet 
a building as possible in order to facilitate the treat- 
ment and recovery of the patients. Objectionable 
noises may result from several causes, including un- 
satisfactory construction, poorly adjusted mechanical 
equipment, and inefficient operation. Common 
sources of annoyance include poorly controlled doors 
with clicking and chattering hardware, noisy win- 


MATERIALS 


Floors should be soundproofed to prevent trans- 
mission of noise from wheel chairs, stretchers, food 
carts, and service trucks. Thermal insulation is neces- 
sary over kitchen, laundry and boiler rooms. 

Provision must also be made for floor finishes 
such as terrazzo, marble and tile, which are desirable 
in operating rooms, delivery rooms, anesthesia rooms, 
kitchens and other food preparation rooms, utility 
rooms, sterilizing rooms, toilet and bath rooms, and 
certain service rooms. 

Concrete joist construction utilizing metal pans, 
clay tile or concrete block fillers is generally suc- 
cessful in all respects except in instances where 
piping or ductwork must be located within the floor 
construction. Steel joist construction and concrete 
slab and beam systems are more convenient for 
built-in pipework or ducts but also require more 
extensive ceiling construction. Beams and girders 
must be arranged to offer as little obstruction as 
possible to the occupied areas below them. 

Beams should be located to provide clearance for 
vertical piping in walls and partitions as well as for 
connections to water closets, clinical sinks, showers 
and baths, bedpan washers, and other wall-hung 
equipment. 

The types of floor systems which will permit 
plastering work to be applied directly to the under- 
side of the slab will usually provide greater economy 
as well as speed of erection. 


AND FINISHES 


dows, high velocity water to plumbing fixtures, such 
as bedpan washers and toilets, raucous call systems, 
water hammer in steam heating systems, humming 
motors, compressor vibrations, and noisy electrical 
switches. 

Much of this noise can be abolished by properly 
selected equipment, correct installations, and prudent 
maintenance. Inasmuch as it is impossible to elimi- 
nate all noise, acoustical finishes should be utilized 
whenever possible in order to minimize the transfer 
of noise. Rooms which house mechanical equipment 
that may be a source of noise should have ceilings, 
walls and, if possible, floors treated with an acoustical 
absorbing material. 

The following discussion will present the elements 
which should receive special consideration in order 
to facilitate the daily work and maintenance through- 
out the hospital. ; 


WALL SURFACES 


ORDINARILY, THE TYPICAL INTERIOR wall surface 
of a hospital consists of a hard plaster finish with all ex- 
ternal angles protected by metal corner beads. The 
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walls should be protected by at least a three-coat 
finish of flat oil paint, flat enamel, or durable wall 
covering suitable for frequent washing. The judi- 
cious use of color is recommended for its beneficial 
effect on both patients and staff. Operating rooms, 
delivery rooms, sterilizing rooms, dishwashing rooms, 
and other rooms in which excessive splashing and 
dampness occur should have a glazed tile wainscot- 
ing or other type of moisture resistant surface to a 
minimum height of 5 feet. 

Around sinks and baths and in utility rooms, where 
splashing and dampness are limited to small areas, 
these areas should be protected by glazed tile, lino- 
leum or other moisture resistant materials. For sani- 
tary reasons, ease of cleaning, and durability, the 
kitchens, pantries and walk-in refrigerators should 
have moisture and stain resistant walls, preferably 
of glazed tile or other masonry units laid in acid 
resisting mortar. 


FLOOR SURFACES 


FLOOR SURFACES should be selected for durability, 
economy of maintenance, and utility. For offices, 
patients’ rooms, treatment rooms, patients’ corridors, 
laboratories, workrooms and solariums or day rooms, 


the use of linoleum, rubber tile, and asphalt tile is . 


suggested to provide greater comfort and resiliency. 
Bathrooms, toilets, showers, hydrotherapy rooms, 
utility rooms, serving kitchens, and cafeterias should 
have terrazzo, ceramic tile, or other types of floors 
with similar characteristics. 

Quarry tile laid with a grease-proof, acid resisting 
mortar is recommended for kitchens, refrigerator 
rooms, and other food preparation rooms. Operating, 
delivery, and emergency suites should have electrical- 
ly conductive floors of ceramic tile, terrazzo, plastic 
or other acceptable materials. (See electrical section, 
explosion hazards.) 

Wear resistant, nonskid and easily cleaned sur- 
faces are required for public corridors, lobbies, stair 
halls, and other heavily traveled sections of the hos- 
pital. Terrazzo floors have been found generally 
suitable for these areas. Coved bases are indispensable 
for ease in cleaning. 


CEILING SURFACES 


THE CEILING CONSTRUCTION throughout a large 
portion of the hospital will generally consist of a 
hard plaster finish protected with an oil or enamel 
paint as specified for walls. Certain areas of the 
hospital that are considered to be the greatest sources 
of noise should have ceilings surfaced with a sanitary 
covering designed to control, absorb or otherwise 


reduce the effect of noise. ‘These include such rooms 


as nurses’ stations, utility rooms, floor pantries, nurser- 
ies, labor rooms, dishwashing rooms, dining rooms, 
solaria, patients’ corridors, entrance lobby, and 
waiting rooms. Since the floors and walls of these 
areas must be durable and wear resistant, the ceilings 
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are the only remaining surfaces that can be used to 
provide some measure of acoustical comfort. 

Certain types of floor construction, notably those 
involving thin, dense structural materials, are ca- 
pable of readily transmitting noises to occupied areas 
below. It is desirable to provide a ceiling construc- 
tion with adequate acoustical properties to muffle and 
to absorb such noises. 


CEILING HEIGHTS 


TO PROVIDE MAXIMUM COMFORT and optimum 
working conditions in the kitchen and laundry, a ceil- 
ing height of 12 feet is recommended. The heights 
of boiler rooms and workrooms will be governed by 
the type and size of equipment to be installed. All 
other areas in the hospital should have 9 foot 6 inch 
ceilings except corridors, storage closets, and minor 
auxiliary rooms, which may have somewhat lower 
ceilings. 


CORRIDORS 


NORMALLY, CORRIDOR WIDTHS should be main- 
tained at 8 feet with an increased width provided at 
elevator lobbies and other places where complicated 
traffic conditions may demand more clearance. For 
durability and reduced maintenance costs, glazed 
wall units have been successfully utilized for the 
walls of corridors and stairwells. Provision should 
be made in the ceiling construction for the flush 
type of ceiling fixtures recommended for corridor 
use. Flush nightlights are also desirable in the corri- 
dor walls and should be located approximately 18 
inches above the floor and about 40 feet apart. 


DOORS 


FOR EASE OF MAINTENANCE and sanitary appear- 


ance, interior doors should be of the flush type. Heavy 
wood doors are considered satisfactory if they are 
treated to retard the spread of -fire. The recom- 
mended width of doors for patients’ use is 3. feet 10 
inches, with a minimum of 3 feet 8 inches. Door 
trim should be kept simple in detail, set flush with 
plaster, and should preferably be of metal construc- 
tion. Substantially heavier door frames are required 
where friction hinges are used. 

Double acting doors should be provided into 
utility rooms, workrooms, kitchens and similar areas. 
They should be swung so that the back of the door 
rather than the edge faces anyone walking down the 
right side of the corridor. These doors should have 
vision panels and should be equipped with push 
plates and kick plates on both sides. 

The use of louvres in doors is considered hazard- 
ous in case of fire. 

When required for complete ray protection, doors 
in radiographic suites should have suitable lead 
shields. Door openings and pass windows leading 
to darkrooms or rooms where fluoroscopic work will 


be done should be made light-tight. 
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HARDWARE 


HARDWARE FOR HOSPITAL USE should be selected 
for service and appearance, as well as to ensure quiet- 
ness and sanitation. Doors to patients’ rooms should 
be equipped with friction hinges, friction slides, or 
a combined door check and holder in order to pre- 
vent door slamming and to permit the door being 
left open in any position for ventilation. Arm pulls 
and roller catches are recommended for all single 
doors in patients’ areas as door knobs are considered 
insanitary and difficult to use when one is carrying 
articles. Only the quietest doors and door-opening 
mechanisms should be considered for elevator in- 
stallations. 


Offices, storage rooms, and closets should be pro- 
vided with cylinder locks. Other locks may be re- 
quired at certain supply cabinets, drawers and drug 
cabinets at the nurses’ station, in the laboratory 
room, or in other work areas. 


It is not necessary to provide locks on doors to 
bedrooms or wards except in psychiatric units. How- 
ever, it may be desirable to provide dead locks for 
locking the doors when the rooms are not in use. 
Floors, wings, departments and sections should be 
similarly keyed or master keyed to eliminate the 
need for a large number of keys. 


WINDOWS 


THE SIZE, TYPE AND NUMBER of windows are 
closely related to problems of lighting, heating, ven- 
tilation.and mechanical and structural details. For 
optimum lighting and ventilation, the window open- 
ing should be located as near the ceiling level as 
possible. Multiple glazing should be used in operat- 
ing suites, nurseries and all other air conditioned 
afeas to prevent condensation as well as to reduce 
heat losses. Double glazing throughout will 
make substantial savings in fuel and will add greatly 
to the comfort of the patient. 


Operating rooms, delivery rooms, examination and 
treatment rooms, toilets and bathrooms may require 
glazing with obscure glass to ensure privacy. Remov- 
able storm sash is subject to handling and storage 
difficulties and is recommended only for extreme 
winter: exposures. Where openings must be made 
secure and safe from inside tampering, as in certain 
rooms of psychiatric units, detention screens are 
recommended, placed flush with the interior face of 
the wall openings. Lightproof window shades are 
necessary for the fluoroscopy room, darkroom, eye 
examination room, cystoscopy room, and at least one 
Operating room. 


LINEN CHUTES 


THE USE OF LINEN CHUTES in hospitals is a some- 
what controversial subject. The convenience, utility 
and speed must be balanced against the possibility 
of fires (which may be started by lighted cigarets 
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discarded down the chute) and the difficulty in main- 
taining a clean chute. 

When used, linen chutes should be located for 
convenience of access from all parts of the nursing 
units and preferably off a subcorridor or in a closet. 
The recommended interior diameter is 24 inches, 
with access doors located approximately 36 inches 
above the floor. Glass-lined metal or a rustless mate- 
rial should be used for the chute lining. Provision 
for cleaning the chute should be made at each access 
door; a hose spray has been utilized in several in- 
stances, with a hot water or steam connection at each 
access door. A suitable drain should be installed at 
the bottom of the chute, and a small ventilator open- 
ing at the top. 


WORK COUNTERS 


TO PROVIDE THE MAXIMUM storage space in an 
orderly manner, it is desirable to furnish as many 
cabinets, drawers and open shelves below and above 
work counters as possible. Drawers should be fitted 
with quiet-operating channel or ball-bearing supports 
and guides. Metal doors should be of the hollow 
type, filled with sound absorbing insulation. Movable 
shelves will permit adjustments to accommodate 
varying sizes of utensils and will also facilitate clean- 
ing the interior surfaces of the cabinets. The edges 
of metal shelves should be rolled at the front and 
turned up at the rear. Stainless metal shelves are 
recommended as being more durable, sanitary and 
easier to keep clean. 

The duties and functions which are to be per- 
formed at the various work counters must be care- 
fully studied to determine suitable dimensions, de- 
sign, materials, finishes, and coordination with other 
equipment and fixtures. Toe space should be pro- 
vided below all work counters. Cabinet bases should 
be grouted to the floor or integrally fitted with floor 
finish to prevent the entry of water or vermin. Count- 
ers, counter backs, and cabinets should be tightly 
fitted against the wall or built into the wall for 
similar reasons. 

The underside of metal counters should either be 
treated with a heavy coat of cork impregnated paint 
ot have a suitable felt-base material cemented to the 
metal for sound-deadening reasons. ‘The informa- 
tion counter in the main lobby should have a linoleum 
or glass surface and should be provided with suitable 
shelves and drawers to accommodate the necessary 
directories, literature and similar supplies incidental 
to the duties of telephone and information service. 

Work space in utility rooms, floor pantries, nurser- 
ies, flower rooms, and other nurses’ work areas should 
preferably have stainless metal counter tops approxti- 
mately 20 inches wide and 36 inches above the floor. 
These tops should have welded and smoothly ground 
joints, rounded corners, coved intersections, and in- 
tegral backs to protect walls. Dishwashers, hot plates, 
and other equipment may be built integrally with 
such metal tops. 
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Counter tops in laboratories should be soapstone 
or similar material, wood (birch which has been 
acidproofed), asbestos or heavy battleship linoleum. 
Counters should be substantially made to provide a 
firm base for the use of microscopes, centrifuges, 
scales and chemical apparatus. Provision should be 
made for water, gas, vacuum, air and electrical con- 
nections in the counter backs. 

Storage cabinets, drawers and shelves are required 
both above and below the counters for chemicals, 
glassware, small apparatus, and supplies. Peg boards 
should be provided for drying glassware. Fume hoods 
may be required in the chemical laboratory and must 
be vented through the roof with an acid-resistive 
exhaust fan and duct. Acid-resisting sinks, traps and 
drains should be provided in laboratories. 

Counter tops in x-ray darkrooms should have sur- 
faces of linoleum or other smooth materials. The 
cabinets below should be arranged with storage space, 
separate vertical compartments for holding different 
sizes of cassettes, space for storing film hangers, and 
a lightproof film storage bin. The film storage bin 
should be lead lined unless the entire darkroom is 
protected. Frequently, a special switch is provided 
which will turn off the white light when the bin is 
opened. 

Instrument cabinets in smaller hospitals may be 
located in the operating room, delivery room, or 
adjacent corridor, but the larger hospitals should 
have separate and individual instrument rooms. In- 
strument cabinets should have glazed dust tight doors. 


THE HOSPITAL, ABOVE ALL OTHER PUBLIC 
service institutions, is one place in which the aver- 
age individual gives no thought to potential danger 
from fire. He is trained to observe protective meas- 
ures at school, at work, at assembly halls, or else- 
where and is usually alert to the risk and danger 
of fire or panic. His entry into a hospital, however, 
is associated with injury or illness to himself, his 
family, or his friends, and all his concern is wrapped 
around his personal problems. Consequently, he has 
little interest left for the basic precautions which 
he otherwise would observe. This is as it should 
be for, surely, at such times all possible attention 
needs to be concentrated on overcoming illness and 
its difficulties. 

Yet, today, the situation with regard to fire safety 
in hospitals is far from ideal. Data on fires at hos- 
pitals and similar institutions show that we have 
an incident rate of about one a day in this country. 
The result is untold pain and suffering and an an- 
nual property loss of millions of dollars. 
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Adjustable glass shelves with a 1 inch space between 
the shelves and the back of the cabinet to permit 
air circulation are desirable. 

It may also be necessary to provide separate locked 
sections for the storage of the individual surgeon’s 
instruments. Pharmacy cabinets should be arranged 
to store many small items of varying sizes in an 
easily accessible manner. Cabinets designed for such 
use are available from several commercial equipment 
manufacturers. 


BULLETIN BOARDS 


BULLETIN BOARDS should be freely used through- 
out the hospital to advise the professional and operat- 
ing personnel of daily schedules, staff information, 
and other pertinent announcements. Information 
for patients and visitors may also be carried on cer- 
tain boards. In most locations, a framed, cloth 
covered, cork or other type of board, approximately 
24 by 26 inches in size, will suffice. 

Bulletin boards should be placed in the following 
locations: waiting rooms, offices, library and confer- 
ence rooms, lounges, treatment rooms, isolation 
rooms, nurses’ stations, utility rooms, surgical and 
obstetrical suites, workrooms, sterilizing rooms, nurs- 
ery areas, laboratories, radiology rooms, pharmacies, 
emergency rooms, kitchens, floor pantries, formula 
rooms, storage areas, and boiler rooms. 

Health centers and community clinics should be 
amply provided with suitable display space for edu- 
cational material. 


SAFETY 


Immediately following any hospital fire disaster 
prominent enough to merit nationwide publicity, 
local authorities and individuals become apprehensive 
for the safety of the institutions in their own com- 
munities. Only at these times do they become acutely 
aware of their problems relating to fire safety. At- 
tempts are sometimes made then to improve condi- 
tions which may harbor such dangers. But, for many 
reasons, all corrective measures are rarely completed, 
and total safety is always under suspicion. 

It is difficult to assign a definite cause for many 
hospital fires. Some of. the disasters occur in old 
buildings of inferior construction. Some may be 
due to improper installation or operation of equip- 
ment. Others are undoubtedly caused by poor house- 
keeping. It may be impossible to eliminate all haz- 
ard with regard to hospital functions, but it is readily 
possible to localize and minimize the effect of such 
dangers by insisting on completely fire safe con- 
struction. 

To make every present day hospital fire safe 
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would be a difficult, as well as an expensive, task. 
Some buildings, however, could be readily protected 
with little additional work. The services of a quali- 
fied architect or engineer should be retained to make 
a study of a particular structure if the hospital ad- 
ministration has any doubt about the condition of 
the building. 

Consultation with local and state fire commis- 
sioners will also be helpful. Such a survey probably 
would reveal many difficulties resulting from main- 
tenance and operation as well as construction de- 
tails and exit facilities—things that are inherently 
wrong but pass unnoticed in day-to-day activity. 

While we can improve our existing facilities only 
to a certain point before the law of diminishing 
returns takes effect, there are no such limitations 
on new construction. We can and should provide 
the best planning aids and construction methods 
for the millions of dollars’ worth of new hospital 
buildings soon to be erected throughout the coun- 
try. It will not cost any more to provide a well 
planned facility, from the point of fire safety, than 
to provide a poorly planned one, if cognizance is 
taken of the basic considerations involved. 

The practice of fire safety begins in the design- 
et’s office. This fact cannot be stressed too strongly. 
Unless adequate fire safety is incorporated in the 
original planning and design stage of a building, 
it may never be fully achieved. The cost of install- 
ing safety features, although relatively minor at 
the time of construction of the building, may be 
so prohibitive at a later date as to permit only partial 
compliance with generally accepted standards. 


BASIC PRINCIPLES 

IN ESSENCE, THE BASIC principles of fire safety as 
applied to the design of buildings will include three 
functions: (1) the planning and construction of 
the building so as to minimize the chance of fire’s 
starting or spreading beyond the point of origin; 
(2) the planning for sufficient and adequate exit 
facilities so that occupants can be rapidly and safely 
evacuated if the need arises; (3) the planning for 
the prompt discovery and announcement of fires and 
for the necessary facilities for their extinguishment. 
The degree of safety achieved is entirely dependent 
upon the extent to which the foregoing conditions 
are realized. 


CONSTRUCTION 


IN DESIGNING a building to lessen the chances of 
a fire’s starting, efforts must be directed toward 
eliminating as many danger spots as possible. At- 
tention should be focused on (1) hazards caused 
by overtaxed or otherwise inadequate heating sys- 
tems; (2) clearance of furnaces, fireplaces, chim- 
neys, smoke pipes, and breechings to combustible 
materials; (3) proper construction of chimneys and 
incinerators to contain the flames and gases; (4) 
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ample clearance from adjacent structures to avoid 
exposure to fires; (5) protection of exterior open- 
ings, when necessary, to prevent entrance of fires; 
(6) isolation of flammable and explosive gases and 
liquids; (7) resistance of roofs to sparks and flying 
brands, and (8) provisions for the restriction and 
control of smoke and noxious gases. 

Materials incorporated in the construction of a 
hospital should be of an incombustible nature. Wood 
trim and fabrics should be properly treated to retard 
the spread of flames. All structural members should 


-be constructed to maintain the required strength 


and stability for a specified time in the event of 
prolonged exposure to fire. 

Adequate fire resistance ratings for the various 
structural elements of different types of buildings 
have been established by many up-to-date building 
codes and other authorities, and compliance with 
such standards should be mandatory on every hos- 
pital building. Similarly, the various types of con- 
struction which will fulfill these fire resistive ratings . 
have also been established by test and should be used 
throughout. 

Certain functional elements of a hospital present 
special hazards, and greater care should be exercised 
in providing for these conditions. If possible, the 
heating room which houses the boilers or furnaces 
should be located in a separate building. If this is 
not feasible, this room should be safely cut off from 
all rooms on the same floor and from the upper 
floors by adequate fire resistive construction. 

A large, readily accessible, outside entrance should 
be provided to the heating room. Where an in- 
side entrance to the heating room is desirable, it 
should be protected by approved fire doors of the 
proper classification. Other openings into the room 
should be limited to those necessary for ventilation 
and for the passage of pipes or ducts. 

Storage space for anesthetic gases should be 
carefully considered. Oxygen and nitrous oxide are 
extremely good supporters of combustion and pref- 
erably should be stored separately from ether, ethy- 
lene and ethyl chloride. However, if the main 
supply of anesthetics and gases is small, a single 
room can be used with a reasonable degree of safety, 
provided the room is of good size and the oxygen 
and nitrous oxide cylinders are kept on the side 
opposite the place of storage of the other anesthetics. 
Ventilation is necessary for the room. 

The room should be of fireproof construction and 
should have a separate exterior entrance or be lo- 
cated adjacent to the delivery entrance. This will 
facilitate delivery of heavy tanks and assure acces- 
sibility in case of fire. A normally closed, tight fit- 
ting door should be used. 

Illumination should be by electricity utilizing a 
vaporproof incandescent fixture with a switch on 
the outside of the room. The standards of the Na- 
tional Electrical Code give detailed information on 
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installation of electrical equipment in connection 
with hazardous locations. 

The installation of various types of equipment 
should be carefully made. Kitchen ranges and ovens 
with their overhead hoods and ducts present a haz- 
ard from grease fires. Laundry equipment which 1s 
operated by steam, gas or electricity is a potential 
danger unless it is properly installed and operated. 
The possibility of spontaneous ignitions during laun- 
dry operations requires the utmost care in the type 
of construction utilized in this area. 

Large refrigerating systems which supply the prin- 
cipal refrigeration needs of the hospital should be 
so located that all refrigerant containing pipes and 
apparatus are in an area separated from all others 
with entrance from the outside only. This does not 
apply to systems using carbon dioxide, but such re- 
frigeration rooms should be well ventilated and con- 
structed of fire resistive materials. 

A sprinkler system is recommended for storage 
rooms, workshops, basement corridors, and any areas 
that would not be under constant supervision. 


BARRIERS TO SPREAD OF FIRE 


SINCE ACCIDENTAL FIRES will continue to occur, 
it is highly desirable to ensure that their spread in 
any direction, particularly through concealed spaces, 
will be restricted. As a barrier to the horizontal 
spread of fire, walls and partitions of noncombustible 
materials are mandatory. Self-closing doors and 
automatic fire doors should be used with particular 
attention at fire walls, stairs and other exitway open- 
ings. 

It should be possible to isolate each story in an 
effective manner from the danger of fire, smoke or 
gases which may originate in other stories. To ac- 
complish ‘this, it is necessary to enclose all stairways, 
elevator shafts, and dumbwaiters in properly con- 
structed fire resistive walls.. Door openings into these 
enclosures should be protected by satisfactory doors 
of the self-closing or automatic-closing type. Similar- 
ly, all openings around pipes, ducts and conveyors 
which might permit the passage of smoke or gases 
should be properly sealed. It is important to remem- 
ber that many lives have been lost by asphyxiation 
from such causes, on floors considerably removed 
from the one on which the fire occurred. Good con- 
struction details play an important part in restricting 
the spread of fire. 

High among the causés of life and property loss 
from fire has been the ability of the fire to spread 
through concealed spaces in the structure, such as 
within partitions and walls, underneath or within 
floors, and above hung ceilings. It should be a basic 
principle of design that all concealed spaces between 
studs and joists, behind paneling and wainscoting, 
at eaves, above hung ceilings, and beneath floor fin- 


ishes should be effectively firestopped with suitable 
material. 
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EXIT FACILITIES 


INSUFFICIENT OR INADEQUATELY protected exit- 
ways are the chief cause of loss of life in institutional 
fires. The fundamental law of proper exitway design 
is that at least two safe and separate means of egress 
should always be conveniently available to every 
occupant of the building. Additional exits must be 
supplied if the persons accommodated per exit exceed 
a certain number, which is related to the occupancy 
and relative fire danger. 

These exitways should be in enclosures of adequate 
fire resistance, equipped with self-closing doors, kept 
free from obstructions, properly lighted, suitably 
marked as an exit and with directional signs. They 
should lead continuously to a street or other place 
of refuge and should be of adequate size for transfer 
of bed and stretcher patients. 

Exits may be of the following types: (1) stair- 
ways; (2) horizontal exits; (3) passageways; (4) 
doorways providing direct exit to a street or to an 
exterior open space leading to a street, or (5) ramps. 
It is suggested that the exits be located as remotely 
from each other as possible and be so arranged that 
there are no pockets or dead ends of appreciable size 
in which occupants can be trapped. A good rule 
to follow is that the maximum distance from the 
door of any room to the nearest exit should not 
exceed 100 feet. 

The horizontal exit is considered particularly use- 
ful in institutional buildings such as hospitals be- 
cause of the facility with which beds can be trans- 
ferred from one section to another. Such an exit 
simply consists of a protected opening through or 
around a fire wall or a fire partition. It may also be 
a bridge connecting two buildings. 

In case of an emergency, patients can readily be 
transferred through the horizontal exit to the safe 
side of the fire wall. Thus, a much longer period 
of time can be used in evacuating the patients if this 
action is considered necessary. It should be remem- 
bered that if all the effectiveness of the horizontal 
exit is to be utilized, it is necessary that sufficient 
clear space be provided on each side of the exit to 
hold all the occupants of the areas on both sides. 

It is of utmost importance that the line of travel 
from the exit stairway or other exit facility to the 
exerior should be as protected as possible. It is of 
little help to reach a stairway, in case of fire, and 
to find that it is impossible to proceed to safety be- 
cause the stair terminates in an unprotected and 
exposed corridor, lobby or other area. The most 
desirable arrangement occurs when the stair is located 
to discharge directly to an exterior open space, but 
it is possible to provide a safe corridor or passageway 
from the stairs to the exterior if necessary. 


FIRE EXTINGUISHMENT 


THE INSTALLATION of fire extinguishing equip- 
ment should be considered in the design of all new 
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hospitals. Recommendations for the installation of 
fire alarm systems and fire extinguishing equipment 
are covered by several nationally accepted standards, 
including those of the National Board of Fire Under- 
writers and the National Fire Protection Association. 

The choice of equipment and facilities required 
in the hospital building will depend, to some extent, 
on the type of fire protection available from the city. 
The type of construction, nature of occupancy, and 
exposure from other structures are also vital factors 
in determining the degree of protection required. 
Elevated tanks or fire pumps may be necessary if the 
city water supply is inadequate. 

Certain elements, however, should always be pro- 
vided in hospitals to aid in the control of a fire in 
its incipient stage. A coil of small water hose of 
the garden type is useful in most instances, if it is 
conveniently located, because this size can readily 
be handled by the hospital personnel. Portable 
chemical extinguishers are also most helpful for 
emergency use during the early stages of every fire. 

It should be remembered, however, that the ex- 
tinguisher available must be suitable for use on the 
particualr kind of fire involved. For instance carbon 
dioxide or carbon tetrachloride extinguishers are 
most effective on electrical fires. Grease, gasoline or 
oil fires can be readily put out with loaded-stream, 
foam or carbon dioxide. X-ray film fire hazards are 
best controlled by soda-acid or loaded-stream types. 
For remaining locations, a foam or loaded-stream 
extinguisher will be satisfactory. 

It is usually possible to locate and arrange the 
proper fire extinguishers throughout a hospital so 
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that one is available within approximately 50 feet 
of any point. It may be advisable, in certain in- 
stances, to provide additional units for use in the 
extremely hazardous locations, such as kitchens, laun- 
dries, workshop, operating suites, and laboratories. 


FIRE ALARM SYSTEMS 

FINALLY, CAREFUL CONSIDERATION must be 
given to the fire alarm system. This is one of the 
most important elements in fire safety. Adequate 
means of sounding an alarm in case of fire should be 
provided in every hospital. The hospital alarm sys- 
tem may be one of the several types selected with due 
consideration for the size and character of the insti- 
tution, training of personnel, construction and layout 
of the buildings, and location with respect to public 
fire fighting facilities. 

A municipal fire alarm box should be located con- 
veniently adjacent to the main entrance of every 
hospital building for prompt notification of the 
organized fire department if the internal alarm sys- 
tem does not make provision for such an action. Local 
authorities should be consulted in the selection of 
proper alarm equipment. 

Several national agencies have been outstanding 
in their work relating to fire safety. Many useful 
suggestions can be obtained from the recommenda- 
tions of the National Board of Fire Underwriters, 
85 John Street, New York City; the National Fire 
Protection Association, 60 Batterymarch Street, Bos- 
ton; the National Bureau of Standards, Washington, 
D.C., and the President’s Conference on Fire Pre- 
vention, Federal Works Building, Washington 25. 


FACTORS THAT AFFECT COSTS 


UNDOUBTEDLY THE MOST FREQUENTLY 
heard question about any hospital project is “What 
will it cost?” 

The hospital board asks it first, during preliminary 
discussions, in order to work out a practical compro- 
mise between economy and hospitals needs. The 
building committee asks it again in order to estab- 
lish a tentative budget covering the site, building, 
equipment and improvements. The fund raising 
chairman asks it before he decides on the type and 
extent of campaign necessary to finance the project. 
The architect also asks it several times while the 
drawings are being prepared as a check on the pre- 
liminary estimates and as a guide to the building 
committee. And, of course, the man on the street 
asks it with a feeling of community pride as he dis- 
cusses the new hospital service which will mean so 
much to the community. 


Unfortunately, there is no simple answer to this 
question. When complete working drawings and 
specifications have been prepared, a fairly definite 
figure can be arrived at by obtaining a number of 
competitive bids. The actual cost will vary from 
these bids by the amount of “extra” work which is 
caused by changes or unforeseen problems as the 
construction progresses. Thus, the total cost of a 
hospital project is not known with accuracy until the 
project is completed, and all the bills are totaled. 

These bids, however, will come too late to answer 
the questions of many of the people involved. For 
many purposes, it is necessary to make a fairly accur- 
ate estimate of the probable cost soon after the in- 
ception of a hospital project. 

The commonest method of estimating hospital 
construction costs has been the so-called “per bed” 
method—so many beds at so many dollars per bed 
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GROSS AREA DISTRIBUTION IN SQUARE FEET PER BED 
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equals the construction cost. Whether or not this 
method was adequate in the past, it certainly cannot 
be applied to any group of hospitals today and pro- 
vide a reliable result. The complexity of the average 
modern hospital, which is planned to serve the special 
needs of the individual community and is integrated 
with other existing medical care facilities, will pre- 
clude the use of any estimating method as general 
as this. 

The functions of the modern hospital have ex- 
panded to include greater diagnostic, therapeutic, 
educational and administrative facilities in varying 
degrees, items which certainly add to the cost of the 
hospital but do not add to the bed capacity. Certain 
hospitals will be predominantly domiciliary institu- 
tions. Others may have comprehensive diagnostic 
and research duties which greatly overshadow the 
other departments. Classroom and educational facil- 
ities, including residential quarters for interns and 
nurses, may be required for certain institutions. Ex- 
tensive outpatient and clinical facilities may be espe- 
cially important for some projects. Some hospitals 
may need unusually large administrative departments 
to include health department and public health 
education activities not ordinarily accommodated or 
anticipated. 

Adjunct facilities may have to be designed to 
accommodate an additional patient load anticipated 
as a result of future expansion, and to accommodate 
ambulatory patients coming to the hospitals for diag- 
nosis and treatment. Obviously, the complete service 
performed by one hospital may be vastly different 
from that performed by another. Another factor 
shows that the gross area in square feet per bed will 
vary inversely with the size of the hospital (see Fig- 
ure A). This will tend to increase the unit price, 
if computed on a per bed basis, of the smaller in- 
stitutions as compared with the larger ones. General 
comparisons of cost, therefore, are seldom valid and 


98 





at RAots = B40, 


of 









BUILNMING AND 
SITE IMPROVEMENTS 













ogatnoy 


A AnBnZ 


avy ans 
0" 
J 3 


ow 


s 
away 


pw) 


FIGURE B.. 


certainly cannot be made on any rule-of-thumb 
method such as that of cost per bed. 

To achieve their intended purpose, cost estimates 
should be more realistic, particularly during the pre- 
liminary stages of a project. However, before the 
architect can begin the preliminary study of his work 
in developing the hospital project, a specific pro- 
gram must be established, based on an accurate sur- 
vey of the community needs. At this time, questions 
and discrepancies in the program are discussed pro 
and con until the hospital authorities and the archi- 
tect have a rather complete picture of the size, type 
and extent of facilities, equipment and construction 
materials contemplated. Site size and adaptability is 
also an important consideration. 

With this information the architect is able to pre- 
pare rough schematic drawings and outline specifica- 
tions for the project. Then it is possible to apply 
a square foot price to the area or a cubic foot price 
to the cubage of the building and get a reasonably 
close estimate of what the building will cost in that 
locality. This estimate should include, in addition 
to the cost of construction of the building with its 
necessary plumbing, heating, ventilating and elec- 
trical work, the cost of the fixed equipment, such 
as cabinet work, kitchen, laundry and sterilizing 
facilities, boiler plant, and elevators. 

Allowance must be made for architectural and 
engineering fees, unusual soil conditions affecting 
foundations, service connections, site work, such as 
grading, walks, roads and landscaping, and contin- 
gencies. In addition, provision must be made for the 
cost of movable equipment including furniture, medi- 
cal equipment, and such expendible items as linens, 
utensils and drugs. The list of this equipment is 
usually furnished by the administrator of the hospital. 
Figure B indicates the approximate dispostion of 
elements which make up the total cost of a project, 
not including site costs. 
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The following is an itemized list of factors that 
must be considered in the costs of a hospital project. 
Typical Units of Cost in a Hospital Facility 

Work to be covered by drawings and specifications (con- 
Pann contracts): building with fixed equipment, contingen- 
cies for minor changes in construction, and site improvements, 
except landscaping, 

2. Depreciable and nondepreciable equipment: furniture, med- 

ical equipment, kitchenware, linen 

3. Site survey and soil investigation 

4. Architect's fees 

5. Supervision and inspection at the site 

6. Consultant's fee and other expenditures in connection with 
construction and equipment 

7. Total construction and aga p aca of the hospital building 
(items | to 6 incl.) 

8. Acquisition of site 

9. Landscaping 

10. Off-site improvements 

11. Legal fees, fund drives 

A reliable preliminary estimate enables the fund 
raising committee to proceed with the assurance that 
the amount raised will be reasonably close to the 
actual cost and avoids the necessity of going back to 
the community for more money. Due allowance 
should be made for the fact that construction costs 
have now reached unprecedented levels. Figure C 
indicates the trend of construction costs from 1915 
to the present time, showing rather plainly the sharp 
increase that has taken place during recent years. 

It shows, for example, that while a 100 bed gen- 

eral hospital with a total gross floor area of about 
60,000 square feet (600 square feet per bed) may 
have cost $500,000 for construction and fixed equip- 
ment before 1937, or $5000 per bed, it will now cost 


about $1,000,000, or $10,000 per bed, amounting 


on the average to $16.50 per square foot of total 
gross floor area, or to $1.50 per cubic foot of volume 
of building. To this will have to be added the cost 
of movable equipment, furnishings, architect’s fees, 
site improvements and minor changes required during 
construction, amounting to about 20 per cent of the 
foregoing cost; and other indeterminable costs for 
acquisition of site, landscaping and off-site improve- 
ments. It is evident that estimates for future work 
must reflect these increased costs in order to provide 
complete and adequate information. 

When the rough schematic drawings have been 
approved, the architect can proceed with the prepara- 
tion of more nearly accurate preliminary drawings. 
A closer estimate of the costs should be prepared, and 
the previous estimate can be revised if necessary. 

During the preparation of the final working draw- 
ings and specifications it will be possible to get accur- 
ate figures on construction material, quantities, fixed 
equipment and furnishings. This survey should be 
made when the drawings are about three-quarters 
finished and will provide a final check on the project 
before bids are received. If indications show that 
the costs are going too high, it is readily possible at 
this stage to make any revisions required to bring 
the project within the limit of available funds. 

When adequate control of all cost factors is main- 
tained throughout the planning stage, as outlined, it 
is relatively certain that the actual cost of the hospital 
will more closely approximate the budgeted expendi- 
tures. 
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PROGRAMMING, PLANNING, CONSTRUCTION 


AND THE ARCHITECT 


THE PREVIOUS CHAPTERS IN THIS STUDY 
have been concerned mainly with the design of the 
hospital. The chapters will outline the entire nor- 
mal construction procedure through the various stages 
of preparation of program, planning the building, 
development of working drawings, award of contract, 
and the construction and equipping of the completed 
building. 

The early employment of an architect is one of 
the first requirements for planning a successful build- 
ing project. Signing of a contract with an architect 
for the design and supervision of the hospital con- 
struction will help assure that the details for which 
he is responsible in the preparation of the project 
will be more efficiently expedited. 

The hospital building is one of the most compli- 
cated problems in planning and construction. An 
understanding of the various phases involved should 
make it obvious that the complete cooperation of 
the hospital board, administrator, architect, consult- 
ant and building contractor is necessary to guarantee 
the success of the project. 


PROGRAM STAGE 


BEFORE ANY PLANNING can be done by the archi- 
tect, an understanding of the requirements of the 
hospital must be agreed upon. A hospital adminis- 
trator or consultant can furnish assistance in deter- 
mining the hospital needs of the community, on 
problems relating to the planning, maintenance and 
operation of the hospital. The number of beds re- 
quired and the types of services to be offered will be 
affected by the extent of other existing facilities in 
the community. When the number of beds required 
and the services to be offered have been decided upon, 
a program should be developed. This program will 
show with reasonable completeness the requirements 
of each department of the hospital as to approximate 
area, major equipment and personnel employed in 
each department. These needs should be discussed 
at length by the hospital administrator, the depart- 
ment heads, the architect and consultant. 

From these discussions a written program should 
evolve which will clearly state the requirements of 
the hospital. Too much emphasis cannot be placed 
on the importance of this preparatory work. If the 
problem is clearly thought out at this stage of the 
project, much time and money will be saved, and a 
better planned hospital will -result. 
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SCHEMATIC STAGE 


WHEN THE PROGRAM is complete, and the hos- 
pital board and architect have selected the site of 
the building, the architect may proceed with the 
next step of planning which takes the form of a 
small scale schematic drawing. He will translate 
the information in the program into terms of build- 
ing area required, study the relation of the various 
units and traffic flow among them, and from this the 
size and shape of the building will evolve. Based 
on the program and subsequent study by the archi- 
tect the result should be a fairly accurate concept of 
the final form of the hospital. This plan should be 
well studied by all concerned, and any changes should 
be incorporated into the plan at this time. 

After the schematic drawings have been agreed 
upon the architect can make a fairly accurate esti- 
mate of the funds required. This estimate should 
include the cost of construction of the building, fixed 
and movable equipment, architect's and consultant's 
fees, inspection and supervision, grading, walks, roads 
and landscaping, and contingencies. 


PRELIMINARY DRAWING STAGE 


After the schematic drawings and the cost esti- 
mates have been approved, the architect will de- 
velop the plan at a large scale indicating major items 
of equipment on the plan. During the preliminary 
planning stage the architect and his structural, me- 
chanical and electrical engineers have been studying 
the requirements to determine the most economical 
and practical systems of foundations, structural fram- 
ing, plumbing, heating, electric wiring, ventilating 
and air conditioning, and other engineering prob- 
lems. They must determine which type of fuel is 
most economical in the particular area, which types 
of elevators and control devices will be most satis- 
factory, which materials are most suitable from the 
point of view of economy, function and maintenance. 
These questions must be decided before proceeding 
with working drawings. 

Some changes may develop as a result of this more 


detailed study. The architect should now make a 


more nearly accurate estimate of the costs involved 
and advise if any adjustments in the budget for the 
project should be made. 

During the planning phase the architect should 
have given those concerned ample opportunity to 
study the drawings and make any necessary changes. 


nm &- eo 


During this period all thinking has been clarified 
and crystalized in the form of the larger scale pre- 
liminary drawings. After approval of preliminary 
drawings, no major changes should be made. The 
architect may now proceed with certainty on the 
development of working drawings and specifications. 


WORKING DRAWING STAGE 


THE FUNCTION OF THE working drawings is 
principally to convey to the contractor and his work- 
men all details pertaining to the construction of 
the building. They are drawn to scale and include 
all information that may be more comprehensibly 
presented by drawings rather than by the specifica- 
tions. A complete set of working drawings will be 
divided into architectural, structural, mechanical and 
electrical sections as follows: 

ARCHITECTURAL—Location of building (plan of 
site). Existing and finished grades, roads and walks. 
Utility connections. Floor and roof plans. Sections. 
Exterior wall elevations. Large scale details of par- 
ticular items. Schedules of doors, windows and fin- 
ishes of all rooms. 

STRUCTURAL—Location and size of foundations, 
footings, columns, beams, girders and slabs. 

MECHANICAL—Diagrams of all piping. Details 
of all heating, plumbing, ventilating and air condi- 
tioning work. : 

ELECTRICAL—Diagrams of all electric feeders, 
locations of electric panels, fixtures and other elec- 
trical equipment. ; 

Specifications. The specifications supplement the 
drawings and prescribe qualities of materials and 
workmanship to be furnished by the contractor. 

The specifications furnish all the information not 
shown in working drawings and define work required 
under the contract. Anything omitted from the 
drawings and specifications cannot be required of the 
contractor. The specifications should be written in 
simple, accurate language and divided into sections 
corresponding to work performed by the various 
building trades and subcontractors. 

Legal Forms. In addition to covering the require- 
ments for building materials and workmanship and 
scope of contract, the specifications include or de- 
scribe the legal forms which are to become a part of 
the contract. The “General Conditions” of the con- 
tract is a legal document which prescribes the methods 
of administering the contract and the responsibilities 
of the owner and contractor regarding such impor- 
tant items as time of payments to contractor, bonds 
to be furnished by contractor, insurance to be carried 
and by whom, protection of owner against liens if 
contractor fails to pay his bills, and similar legal 
provisions. 

The preparation of the working drawings, specifica- 
tions and legal documents proceeds simultaneously. 
The architects, engineers and specification writers 
work together to complete the set of documents. Dur- 


CONSTRUCTION 


ing the latter part of this stage it is necessary to check 
further on construction costs. 

The working drawings, specifications and legal 
forms prepared for a construction project represent 
the final decisions as to the design of the project and 
methods of administering the contract. They are pre- 
pared by the architect to provide a detailed picture 
and statement of all work to be done, methods to be 
used, equipment to be furnished, and responsibilities 
to be assumed in order to complete a building or 
project. It is from these documents that the con- 
tractor prepares his proposal for erecting the building. 
It should be remembered that a contractor cannot 
be held responsible for any portion of the work not 
included in these contract’ documents. 


AWARD OF CONTRACT 


DUPLICATE SETS of the completed plans and 
specifications are now distributed to contractors by 
the architect with an invitation to bid competitively 
for the job. It is customary for sealed bids to be sub- 
mitted and opened publicly at a stated place, date and 
hour with all bidders invited to be present. The 
award of contract is generally made to the lowest 
responsible bidder. The contract is based upon the 
contractor’s bid price for work included in the con- 
tract documents to be performed within a stipulated 
time. The architect, with his knowledge of construc- 
tion contracts, surety bonds and other legal and busi- 
ness matters involved, usually handles the details of 
awarding the contract. The owner agrees to make 
payments for the work at the times required by the 
contract and to provide supervision of the work, 
usually by the architect. 


CONSTRUCTION STAGE 


FOLLOWING THE AWARD OF CONTRACT, the suc- 
cessful bidder begins work on the project, subcon- 
tracting much of it to other contractors. However, 
the overall responsibility rests with the general con- 
tractor. 

The architect generally supervises the construction 
work for the owner to see that all work is done 
according to the contract, that the specified materials 
have been used, and that the work has been done in 
a proper, workman-like manner. Inasmuch as he has 
prepared the plans and specifications he is thoroughly 
familiar with the work to be done and is most com- 
petent to supervise the construction. 

On large work it is desirable that the owner hire 
a superintendent selected by the architect who spends 
his entire time on the project working under the direct 
supervision of the architect. Smaller work finds the 
architect supervising the construction himself through 
frequent visits. . 

Owing to the complexity of the mechanical equip- 
ment in hospital projects it is highly desirable on the 
larger projects for the owner to hire a mechanical 
engineer under the supervision of the architect to 
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CONSTRUCTION 


remain on the site continuously to superintend the 
installation of mechanical equipment. 

Should unforeseen and unpredictable circumstances 
arise during the construction of the project, changes 
and contract modifications will be necessary. The 
architect will then modify the drawings and speci- 
fications and obtain such adjustments of price, time 
and other contract requirements as are required. 

When all work required by the contract is com- 
pleted to the satisfaction of the architect, he certifies 
to the owner that final payment is due to the con- 
tractor. 


EQUIPMENT 


GENERALLY, ALL ITEMS OF EQUIPMENT which 
are attached to the building or to mechanical services, 
such as cabinets and counters, sterilizers, kitchen and 
laundry equipment, are included in the construction 
contract, and the architect assumes responsibility for 
their installation in the building. 

Such equipment as furniture, surgical apparatus, 
diagnostic and therapeutic equipment, china and 
silverware, utensils, surgical instruments and linen 
is not usually included in the construction contract. 
These items, as a general rule, are the responsibility 
of the hospital administrator or consultant. 

Adequate funds for equipment and supplies that 
are not a part of the general contract should be set 
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aside at the outset and should not be diverted to 
other use under any circumstances. 

Furniture and movable equipment lists prepared 
during the planning phase of the program are usually 
translated into purchase orders soon after the award 
of the construction contract. Delivery instructions 
are keyed to building completion schedules. If build- 
ing delays are encountered, suppliers of furniture and 
other equipment should be notified to delay ship- 
ments accordingly. Complete arrangements for stor- 
age of supplies on the site should be made to prevent 
interference with construction work and provide pro- 
tection against weather, theft and damage. Schedules 
should allow for ample time to uncrate, check and 
assemble equipment, and to place it properly in the. 
finished building. 


CONCLUSION 


IT MUST BE KEPT IN MIND that economy of opera- 
tion and maintenance over the life of the building, 
as well as the proper provision of the hospital serv- 
ices required by the community, is dependent in large 
measure upon the adequacy of the physical plant and 
is more important than initial economy of construc- 
tion. Time and effort spent in the planning stage 
will be repaid many times over not only by reducing 
the expense for changes during the construction stage 
but also by providing a facility capable of being 
economically managed. 


AREA CHARTS FOR ACUTE GENERAL HOSPITALS 


The areas shown are intended as suggested space 
assignments for various activities in a general hospi- 
tal set up with service and accommodations for 
surgery, obstetrics, medicine, pediatrics, and emer- 
gency care. 

Due to the wide variation in demand there are 
no provisions made for (1) outpatient department, 
(2) quarters for personnel, including interns or 
residents, (3) nursing school or any other teaching 
affiliation, (4) storage space for fuel, or (5) garage. 
If any of these functions or activities are contem- 
plated, additional space must be added to the areas 
given in the tables. 

The areas that are given are intended as basic 
areas for the functions and activities of hospitals of 


the various sizes shown, and may be added to, in- 
creased or decreased as the expected activities and 
functions of the proposed hospital may indicate in 
each case. 

All areas shown in the tables are met areas and do 
not include walls and partitions. For customary fire- 
proof construction, gross areas may be computed by 
using approximately 114 per cent of the areas shown. 
Cubage may be estimated by multiplying this figure 
by the height between floors. 

Bed capacities shown are based on the total of 
adults’ and children’s beds only. Space for the num- 
ber of bassinets expected to be required is provided 
for (see nursery), but these bassinets are not in- 
cluded in the bed count. 


’ AREA DISTRIBUTION FOR ACUTE GENERAL HOSPITALS OF CAPACITIES SHOWN 











25-Bed* 50-Bed 100-Bed 150-Bed 200-Bed 
Areas in Sq. Ft. Total | Per Bed| Total | Per Bed| Total | Per Bed| Total | Per Bed| Total | Per Bed 
Administration Department...| 1,175 47.0 1,970 39.4 2,975 29.8 3,577 23.8 4,775 23.8 
Adjunct Diagnostic and 
Treatment Facilities 
Co oe ar 150 6.0 560 11.2 1,140 11.4 1,440 9.6 1,617 8.1 
EG SS re 400 16.0 565 11.3 565 5.7 1,080 7.2 1,285 6.4 
Denay, PMETADY. 6-5. . sss - — — —_— — —_ — — — 1,775 8.8 
Physical Therapy.............. — — 520 10.2 820 8.2 1,020 6.8 1,215 6.1 
Occupational Therapy......... — — — — _ — 400 2.6 495 2.5 
PAE OIAE Ms  Ocidishs ws scale sess 50 2.0 205 4.1 410 4.1 600 4.0 730 3.7 
Nursing Department........... 4,340 173.6 8,805 176.0 | 17,995 179.9 | 26,995 179.9 | 35,995 179.9 
SS Se eS ee 380 15.2 500 10.0 835 8.4 1,205 8.0 1,640 8.2 
Surgical Department.......... 1,075 43.0 1,980 39.6 3,105 31.1 4,210 28.1 5,030 25.1 
Obstetrics Department......... 735 29.4 1,175 23.5 1,505 15.1 1,905 12.7 2,110 10.6 
Emergency Department........ 320 12.8 370 7.4 370 3.7 515 3.4 775 3.9 
Service Department 
Dietary Facilities.............. 1,025 41.8 2,145 42.9 3,070 30.7 3,770 25.1 5,035 25.2 
ConirAl mcOrage © 20... 5.... 6... 625 25.0 1,175 23.5 2,240 22.4 3,330 22.2 4,390 21.9 
Employes’ Facilities............ 500 20.0 765 15.3 1,215 12.2 1,595 10.6 1,895 9.9 
Laundry and Housekeeping..... 300 12.0 1,365 27.3 1,805 18.1 2,325 15.5 2,715 13.6 
Mechanical Facilities.......... 725 29.0 1,030 20.6 1,480 14.8 1,800 12.0 1,970 9.9 
Circulation Spaces............. 2,780 111.2 8,010 160.2 | 13,705 137.1 | 20,285 135.2 | 26,875 134.4 
US), 14,580 583.2 | 31,140 623.0 | 53,235 532.4 | 76,050 507.0 |100,322 501.6 

















*Areas listed for 25-bed hospital are not directly comparable to those shown for larger hospitals because of more limited services and facilities custo- 


marily supplied. 
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Areas in Sq. Ft. 


| 25-Bed | 50-Bed 





ADMINISTRATION DEPARTMENT 








Administration 
Main lobby and waiting 
FOO: Och sein ere aoe 
Retiring room........ 
Public toilete, < s/s. <<<. 
Public telephone(s)... 
Admitting office....... 
Social service......... 
Information and 
telephone.......... 
Administrator........ 
Secretary........ Psat 
Business office(s)...... 
Personnel toilets...... 
Record room.......... 
Director of nursing. ... 
Assistant director of 
nursing 
Staff lounge library and 
conference room..... 


310 


130(2) 
10 


465 


130(2) 
10(1) 
115 


45 
180 
115 
285 

90(2) 
180 
130 


520 675 865 
110- 110 110 
130(2)} 130(2)| 210(2) 
20(2) 20(2) 20(2) 
175 175 175 
180 200 285 
80 80 90 
240 240 285 
115 115 140 
450 625 805 
130(2)} 175(2)) 215(2) 
240 400 510 
130 130 215 
_ _ 215 
455 500 635 
2,975 3,577 4,775 








ADJUNCT DIAGNOSTIC AND TREATMENT FACILITIES 





Pathology 
Laboratory... <se* 
BMR, ERG. & Speci- 

men ROOM. sick cer 


150 


_ 
ao 
o 


Radiology. .......e..e0. 400 


X-Ray Therapy........ 
Physical Therapy...... 
Occupational Therapy. 
Pharmacy (bulk stores 
included in central 
stores area) 
BolawOn sy, ood. t-os eels 


Pharmacy tac cies snes 
Manufacturing........ 


GRAND TOTAL..... 








280 


280 
560 


565 


520 





455 
190 
495 
1,140 
565 


820 


155 
255 


410 


2,935 


620 745 
190 207 
135 170 
495 495 
1,440 | 1,617 
1,080 | 1,285 
tow 1,775 
1,020 | 1,215 
400 495 
155 170 
255 230 
190 280 
600 730 

| 4,540 | 7,117 








NURSING DEPARTMENT 





Patient Areas 
(Nursing units) (a) unit 
Bed area (includes room, 
clothes lockers and 
private room toilets 
and baths).........| 2,980 
Treatment rooms...... 
Bolavia« sicwseennaedee « 
NiSiCOTA ssa wala Slete-a arene 
Nurses’ stations...... 


units 


5,955 
_ 0) 


i nursing 2 nursing 4 nursing 


units 


11,915 
ae 
80 (2) 


965(2) 1 304) 


130(1) 
365 (2) 


260(2) 
730 (4) 


6 nursing 8 nursing 
units units 


17,870 |23,830 
(150) (200) 
570(3)| _760(4) 


2,900(6)| 3,865(8) 
390(3)|  520(4) 
1,095(6)| 1,460(8) 








t Included in business office. 
t Drug closet. 





NURSING DEPARTMENT (Cont.) 





Toilets, baths, bedpans. 


Utility rooms. .:...... 
Sub-utility rooms...... 
Floor pantries (central 
tray service used).... 
Closets (stretcher, linen, 
storage, jJanitor)..... 
Flower rooms......... 
Torau.. 


see eeeeee 


150 
(2 
(1 B) 

(2 BP) 

190(1) 
60(1) 


125(1) 


300 
(4 T) 
(2 B) 
(4 BP) 
380(2) 
120(2) 


250(2) 


240 
100(2) 


600 
(8 T) 
(4 B) 
(8 BP) 
760(4) 
240(4) 


500(4) 


900 
(12 T) 
(6 B) 
(12 BP) 
1,140(6) 
360 (6) 


750(6) 


100-Bed| 150-Bed/| 200-Bed Areas In Sq. Ft. | 25-Bed 50-Bed |100-Bea| 150-Bed| 200-Bed 


1,200 
(16 T) 
(8 B) 
(16 BP) 
1,520(8) 
480(8) 


1,000(8) 


960 
400(8) 


17,995 ;26.995 35,995 


4,340 


8,805 


(a) Each nursing unit to comprise approximately 25 patient beds, 
distributed about 4% private room beds,  semiprivate room beds, and 





ward beds. 
NURSERY 
Nursery 
(Formula Room included 
in Dietary Area) 
: ) 510 765 
Nursery (8)........--- 255 255 510 (16 B)| (24 B) 
Premature nursery (b). (8 B); (8 B)| f (12 B) 125 260 
J J) (4B) (4 B) (8 B) 
Work space and examin- 
ing space.........+. 125 125(1)} 160(1)) 320(2); 320(2) 
Suspect nursery (c).... — 80 125 210 250 
(2 B) (3 B) (5 B) (6 B) 
Suspect ante-room.... _ 40(1) 40(1) 40(1) 45(1) 
TOTAL: & ass sees : 380 500 835 1,205 1,640 











(a) Maximum of 10 bassinets in any one nursery. 
(b) Maximum of 4 bassinets in any one premature nursery. 
(c) Maximum of 3 bassinets in any one suspect nursery. 








SURGICAL DEPARTMENT 





sir ale 
Major operating rooms. 
Minor operating room.. 
Cystoscopic room..... 
Scrub-up alcove (a).. 
Sub-sterilizing room (8). 
Central sterilizing ae 
supply. o/s 3 00 
Unsterile pePety room. 
Instruments. 
Clean-up room.. ote teree 
Storage closet.. 
Stretcher space. 
Janitor’s c oset. . Bee Sc 
Surgical supervisor... . 
Recorders. detache 
Doctors’ locker room.. 
Nurses’ locker room... 
Fracture room........ 
Plaster closet 
Splint closet........ 
Darkroom (x-ray)..... 
Anesthesia storage..... 


eee eee 








320 


320(1) 
320 


60(1) 
120(1) 


435 
90 
120 
30 


20 
50 


610(2) 
190 


190 
105 (2) 
165(2) 


520 
115 


880(3); 1,305 (4) 
225 265 


215 
185(2) 
260(2) 


720 
140 
100 
140 


230 
185(2) 
245(2) 


890 
160 
145 
140 


(a) 3 sinks minimum for each scrub-up alcove, two in 25-bed hospital. 
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| 25-Bed | 50-Bed | 100-Bea| 150-Bed 





Areas in Sq. Ft. ; 200-Bed 
OBSTETRICS DEPARTMENT 
Obstetrics 

Delivery room(s)...... heat 290(1)} 290(1)} 580(2)} 610(2) 

Labor room(s)........ 255(1)} 255(1)} 420(2)} 500(3)} 600(3) 
Scrub-up alcove (a).... 30 50 50 60 60 
Sub-sterilizing......... 50 95 95 115 115 
Clean-up room........ 90 125 125 125 130 
Doctors’ lounge....... — 165 265 265 285 
Nurses’ lockers....... _ 75 115 115 150 
Nurses’ station........ — 45 45 45 55 
Nonsterile storage..... oo 10 10 10 15 
Sterile storage......... — 25 40 40 40 
Stretcher storage...... —_ 20 30 30 30 
Janitor’s closet........ 20 20 20 20 20 
fo Oa eae 735 1,175 1,505 1,905 2,110 


(a) Three sinks for each scrub-up alcove, one in 25-bed hospital. 


EMERGENCY DEPARTMENT 





Emergency 
Emergency operating 
255 


Ist 


Utility room.:........ 
Storage and 
supply closet........ 
Stretcher and 
wheelchair closet. ... 
Observation beds...... 


45 


TOTAN . sae 320 


280 


Isl 


45 


370 





SERVICE DEPARTMENT 


Dietary Facilities 
(designed for central 
tray service) 
Main kitchen and 
Bakery ction sui cho 
Diet kitchen and 
dietitian’s office. .... 
Formula room........ 
Dishwashing and 
truck washing...... 
Refrigeration: 


Dairy products...... § 

Fruit and vegetable.. 
Garbage and 

can washing........ 
Day Storage... ..3 6. 
Dining space, including 

serving space. Staff 

supervisory, employ- 

es and nurses, (two 

AUDULIES ).. ara Sie ws, wie a 125 
Employes | 

(two sittings)...... 


1,040 
150 


180 
30 
30 


60 
105 


1,190 


230 
255 


200 
30 
30 


60 
105 


1,350 


260 
255 


200 
30 
45 


100 
150 


1,915 


350 
255 


255 
35 
75 


120 
200 


Areas in Sq. Ft. / 25-Bed | 50-Bed | 


100-Bed 


| 


| 


150-Bed 200-Bed 


SERVICE DEPARTMENT (Cont.) 





























Housekeeping Facilities 1,365 1,480 1,800 1,970 
Central linen room, sew- 
ing room and house- 
keeper’s office....... 125 300 390 400 435 
Soiled linen........... 60 130 195 ” 225 260 
Laundry iis. sees ce se # 115 935 1,220 1,700 2,020 
TOPAL ES veo hoes 300 | 1,365 | 1,805 | 2,325 | 2,715 
Mechanical Facilities 
(No fuel storage space 
included) 
Boiler and pump room. 600 900 1,200 1,400 1,500 
Engineer's office..... oie = —s 80 100 120 
Maintenance shop(s)... 125 130 200 300 350 
ODAD Se sls le selene 725 1,030 1,480 1,800 1,970 
Employes’ Facilities 
Nurses’ locker room (a) 190 330 540 755 900 
(including lockers, b(12 L) (24 L) (48 L) (72 L) (96 L) 
toilets, showers and (IVT (1: TY) (2'T} (3 'T) (4 T) 
rest room) (1 Sh) (1 Sh) (2 Sh) (3 Sh) (4 Sh) 
Male help’s locker room. 155 180 270 370 410 
(including lockers, (6 L) (13 L) (25 L)}| (38 L) (50 L) 
toilets, shower and (120) (1 T) (1 T10U)\(2T10)(3T10) 
rest space) (1 Sh) (1 Sh) (2 Sh) (3 Sh) (4 Sh) 
Female help’s locker ‘ 
TOOWI Ls ai, sora sisi aupiera 155 255 405 470 585 
(including lockers, (6L) (13 L) (25 L) (38 L) (50 L) 
toilets, shower (1 T) (1 T) (2 T) (3 T) (4 T) 
and rest room) (1 Sh) (1 Sh) (2 Sh) (3 Sh) (4 Sh) 
LOPALEU Cs deticces 500 765— 1,215 1,595 1,895 
Storage 
Reoord ©, ee Seek —_ 175 240 330 390 
Central stores (c)...... 625 1,000 2,000 3,000 4,000 
Caio aks 625 | 1,175 | 2,240 | 3,330 | 4,390 
(a) Includes provision for special nurses. 
(b) L: lockers; T: toilets; Sh: showers; U: urinals. : 
(c) Minimum. Based on 20 square feet per bed. Many authorities 
recommend storage areas up to 40 square feet per bed. 
CIRCULATION SPACES 
Circulation Spaces 
Cormdaraic.ais sce setoeiees 2,780 6,910 11,535 16,850 22,170 
Stairwaysi onisls ese wie:s 810(2)| 1,345(2)| 2,145(3)|; 2,945(4) 
B16 Vator 50 foicvaisisiaier's 290(1) 825(2)| 1,290(3)| 1,760(4) 
: Porites she. coe 2,780 | 8,010 {13,705 |20,285 26,875 

















§ Included in kitchen area. 


# For domestic type only. 
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